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1 ||newly diagnosed malignant glioma. Gliadel

2 |Jtreatment produced a risk reduction of 63 percent
3 |las shown here, and'the intent to treat population
4 QithVQS pércent confidence ihférvals of 17 to 82

5 |percent. The trial was positive in the pre-

6 ||specified efficacy endpoints in the overall intent
7 fto treat population as well as in the GBM

8 || subpopulation when one accounts for known important
9 :prognostic factors in addition to tumor histology;
10 jthose being age and Karnofsky performance status.
11 Gliadel was well toleﬁated in this trial.

12 JHowever, only 16 patients with primary malignant

13 fglioma were treated with Gliadel wafers in this

14 Jtrial. Thus, a larger study was necessary to

15 |better define the safety in a clinical setting and
16 [jto provide a more precise estimate of benefit and
17 jlefficacy.

18 I'd like now to proceed to the T-301

19 |study. ©Now the objectives of this second Phase III
20 | study were identical to the 0190 study. That is to
21 fsay it studied the efficacy and safety of Gliadel
22 |lwafers versus the placebo wafers when used in

23 |Jconjunction with surgery and radiotherapy to

24 |prolong survival in patients with newly diagnosed

25 |Jmalignant glioma. The reasons for the T-301 study
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of Gliadel wafer treated patients in the primary
surgery setting where the patients will receive
radiotherapy shortly after the implantation of

Gliadel wafer, and to confirm the clinical benefit

3 L e B ——
1of Gliadel wafer treatment.

The key points of the design of the T-301

dlm 202
1 fincluded the desire to have a larger safety sample
“study are shown here on this slide. The trial was

O

a randomized., double-blind

lacebo-controlled

te}
i KWW RAL T P I SR AW »

11 |was overall survival in all patients randomized,

12 [the ITT populations, pre-specified primary endpoint

13 fby the Kaplan-Meier method 12 months after the

14 jfinal patient was enrolled. Therefore, some

15 |patients had a longer period of follow-up than

16 ||others, but every patient had 12 months of follow-

17 Jjup. The T-301 study design protocol and

18 statistical analysis plan were provided to the FDA

19 Jin advance of completing patient follow-up and any

20 flunblinding of data.

21 Pre-specified secondary efficacy endpoints

22

10 |study. The primary pre-specified efficacy endpoint
in this trial shown here included overall survival

23 |Jfin the GBM subpopulation of patients as well as a

24 jJnumber of important clinical endpoints which

25 include time to Karnofsky performance decline, time
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to neuroperformance decline, progression-free
survival, and a quality of life evaluation.

Now the T-301 study was predominantly a
Eurcpean study. There wereléé éites, as shown
bhere, in 14 different countries, including the
United States, that recruited patients. All

centers that enrolled patients in this trial were

i . . ’ . .
regional centers of excellence with active brain

fl tumor surgery services. The major inclusion
criteria for patients is shown here on this slide.
They’re identical to the 0190 study that I briefly
reviewed and similar to other trials in this

patient population of primary malignant glioma.

Male and female patients ages 18 to 65
were enrolled. Patients could only have a single
contrast enhancing unilateral lesion diagnosed by
cranial MRI or CT scan. Surgical treatment was
provided within two weeks of the baseline scan.
And patients had to have a Karnofsky performance
score of 60 or higher. And they could not have had
previous treatment for the suspected diagnosis of
primary malignant glioma.

Now 240 patients were enrolled in this
study with 120 patients in each treatment group as

I shown here. The baseline characteristics of the
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group are shown on this -- gome of the baseline

| characteristics are shown on this slide. The mean

age and range of the two treatment groups were
similar as'was sex distribution. In addition, the
tumor types were very similarly distributed between
these two treatment groups with the GBM subtype
here representing about 80 to 85 percent of both
treatment groups. As I previously noted, age and
tumor histology are known prognostic factors that
influence survival.

Now another important baseline
characteristic that’s an impact on patient survival
is Karnofsky score. There were no significant
differences between the treatment groups in the
baseline Karnofsky score, however there were more
patients in the Gliadel group with lower Karnofsky
performance scores, which would be expected to
confer a worse prognosis.

An additional baseline characteristic that
may influence survival is tumor volume. The
Gliadel wafer treatment group had a significantly
larger tumor, shown here, than the placebo wafer
treated group, p less than 0.05, although there
were a.significant number of missing data in this

value. The percentage of tumor resected did not
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differ between the two treatment groups.

Now before presenting the efficacy and
safety results of the T-301 study I think it’s
impéttént to address a numbervéf statistical
analytic and methodologic issues. Dr. Steven
Piantadosi is professor and director of oncology
biostatistics at the Johns Hopkins University
School of Medicine. He's here to discuss these
issues. I think significantly, Dr. Piantadosi was
the statistician responsible for the analysis of
the original 8802 Gliadel wafer study in the GBM
recurrent patients, is an author on the Lancet
publication of those results.

Dr. Piantadosi?

DR. PIANTADOSI: Thank you, Dr. Hilt.

I'm going to discuss several of the
methodologic issues that have arisen in the
analysis and review of the current trial, and an
outline of those points is on this slide. First
I'1ll run over quickly the key design features of
the study that were incorporated to eliminate or
reduce bias in the overall estimate of the
treatment effect.

I'll discuss some of the concerns about

pre-specification of analyses. One of the more
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1 fJcontentious points in dealing with the review of

2 [[this product has been the particular use of

3 |stratification, both in the design of the trial and
| 4 |the Way that the sponsor hasréﬁélYZed the data, and

5 I will review fairly extensively our approach to

6 that.

7 Then a final issue has been reassurance

8 (that significant strong prégnostic factors have

9 ||been adequately controlled and are not influencing
10 jjthe estimated treatment effect, and I'll discuss

11 Jjour approach to that.

12 All of the analyses that I present to you
13 Jin the next few minutes -- and it's only a preview
14 Jjof the thorough analyses of the trial -- are based

15 on the intention to treat population, and

16 Jeverything that I discuss will have been pre-
17 Especified in the study protocol.

18 As a review of the bias-reducing features
19 in the trial the study, as you’ve heard, was a

20 |placebo-controlled double-masked study; somewhat
21 funusual in oncology and certainly in surgical

i
22 Jtherapies, but the norm for the best, least-

23 influenced estimate of treatment effect that we

24 know how to design.

25 The original design of the study called
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1 :for a stratified block randomization within study
2 |center, and this in fact was implemented. The

3 |[study also, as a result of this block by study

4 éoﬁntry, bécause the centers afé negted within

5 countries. So the blocking and stratification

6 ||lwithin center also induces a similar blocking and
7 llstratification within country. This will be

8 |important later.

9 The study was not blocked or stratified by
10 jeither histologic type, age, or Karnofsky
11 ||performance score, and this is at variance with the
12 |lsuggestion in the FDA review document on page 37,
13 |which was not correct. The only blocking and
14 “stratifying characteristics were center and
15 fjcountry. All the analyses, as I’'ve said, were pre-
16 |lspecified in the study protocol to reassure us

17 Habout control of type I error.

18 In the statistical analysis plan, the

19 |lprimary outcome variable was overall survival

20 llestimated by the Kaplan-Meier method. Treatment
21 i;6.:2.1?}‘Eezc'ences were to be assessed for statistical
22 Jsignificance using the log-rank test and control of
23 |Jprognostic factors using the proportional hazards

24 model .

25 One point of contention about the log-rank
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test is whether or not that test should be

would expect to employ a stratified log-rank test
in the analysis. Literally, the protocol did not
use the word stratified, nor did it use the word

unstratified. I'11 come back to this in a moment

you heard epidemioclogically and also from other

studies include age, Karnofsky performance score,

be clinically significant and statistically

country of treatment was identified prospectively
as a possible prognostic factor that needed to be
controlled.

It’s important to note that all of these

1

factors, including country of treatment, induce

variation in the outcome that is larger than the

Therefore, it’s absolutely critical that one be

able to control these effects, and have control

risk ratio is not unduly influenced by them.
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stratified during the analysis. As I've emphasized
already, this study was blocked and stratified both

by'center and country, and based on that design one

.

The pre-specified covariates based on what

|and tumor type. These are perennially observed to

significant covariates in these cohorts. But also

treatment effect. I'1l show you that in a moment.

over these effects, to guarantee that the estimated
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A brief sketch of my approach to the
analysis. I'm the person who has sort of crafted
the basic approach‘here and conveyed that to the
company. initialiy, all the’éhélyses were
conducted by me personally. I reviewed the
statistical analysis plan and the protocol before
acquiring data from the sponsor and formed and
' impression as to what the proper analysis of this
trial should be. I had no contact with the sponsor
prior to transmitting some of the results to them.

My initial analysis used a stratified by
country, as I’ve indicated, log-rank test, and I
combined countries that were low accruers. Some
had only one or two or three patients accrued. I
combined them into a common group called an other
“country, if you will, and used that as one of the
strata.

There were no post-hoc analyses conducted
kby me and no post-hoc analyses are presented today
to base product approval on.

Now the stratified analysis, as I say, is
jmotivated by the following reasoning. First,
there’s an explicit acknowledgement in the way that
the study was written, the way that the

randomization was performed, that center was an
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extraneous source of variation that needed to be
controlled. The use of block stratified
randomization in a multicenter trial is absolutely
dff¥thé~éhélf, standard appréach. Based on that,
one would expect the analysis to be stratified, and
the analysis statistic to be stratified in the same
way that the randomization was performed.

Now it is possible mechanically to do

blocking and stratifying in the design and
randomization and not stratify the test statistic,
and vice versa. It’s possible to do simple
randomization and use a stratified test statistic.
Mechanically there’s no problem. But the optimal

ﬁcontrol over this extraneous source of variation

comes from doing both. There is considerable
discussion in the methodologic literature to
support this, and this slide contains some of those
discussions.

The first point is that treating known
]
sources of variability as unknown sources of noise
is really to be avoided, and there are several good
papers on this. The one by Fleiss from 1986 in
Controlled Clinical Trials is a pretty good one.
Rich Simon, who was the former statistician on this

4
very committee has written extensively about this
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topic and certainly supports this perspective.
The second point about straﬁification is
that over-stratification is also to be avoided. In

the extreme, over-stratification is equivalent to
no stratification at all. Imagine, if you will for

a moment, a case where the study is stratified to

that point that each patient enters his or her own

| stratum. This would be completely equivalent to

simple randomization.

So too much stratification is also to be
avoided, and limited stratification is in fact the
strategy to be sought because it increases the
sensitivity of the study by controlling the
extraneous source of variation. So I'd refer any
interested parties to these and other publications
to support the general approach that I took to the
analysis of this trial. There is, as far as I'm
aware, no support in the c¢linical trials or
statistical literature for blocking and stratifying
the trial and then ignoring that randomization
constraint during the analysis of the study.

So as I’'ve indicated, randomization
induces blocking and stratifying within country.
It’s probably the case that treatment practices

vary more from country to country than they do from
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center to center within country, and country has
already been identified in the statistical analysis
plan as an extraneous source of variation that
heédéé to be controlled. Thehrfinally I would
point out that the nearly 40 study centers probably
amounts to over-stratification if one were to use
that as the stratifying level.

So it’'s my belief that stratification at
the country level appropriately controls the source
of variation and has a high degree of fidelity to
the way that this study was designed and conducted.

This slide shows the results of the
placebo survival in each of the countries in the
study. You can see that there’s a fair amount of
heterogeneity here, and that heterogeneity is in
excess of what one sees for the actual treatment
effect, indicating again the importance of
controlling country as a source of variation to be
sure that you have an accurate estimate of the
overall treatment effect.

The next slide shows what I think is a
more informative and useful view of the study
results. The top two-thirds of the slide show the
results, the estimated hazard ratio within each

study center. Here you can see a listing of all
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1 fthe study centers, and the chart done in a meta-
2 Janalysis style makes very clear the two sources of
3 {variability that oﬁe needs to cope with in
4 Jlanalyzing the trial. |
5 The first source of variability is
6 ({typified by the approximate 95 percent confidence
7 ffintervals around the hazard ratio estimates within
8 each center. When the centers are small, as
9 |indicated by the smaller dots -- the dots or
10 ||diamonds indicating the hazard ratios are drawn

11 | roughly in proportion to the number of patients

12 jaccrued at that center. For the smaller centers

13 Jyou can see very broad confidence intervals. For
14 bthe larger accruing centers, somewhat narrow

15 lintervals.

16 But the second source of variation, apart
17 JJfrom person to person, is the variation from center
18 to center, as the dots appear to be varying around

19 |this line of equivalence or no treatment effect.

20 In the bottom third of the picture you can
21 | see what happens to these estimates when a level of
22 |Istratification taken at the country is used. Now
23 the dots are larger because the country aggregates
24 are larger than the clinic aggregates. The 95

25 | percent confidence intervals are somewhat narrower
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1 jthan they are for individual centers.

2 ' There’s a general consistency of effect

3 fwith the estimated hazard ratios falling on the

>4 éide of thé line, the left éide; which indicates

5 ||benefit for Gliadel. 1In fact there’s only a single
6 ||country, Australia, where the estimated treatment

7 leffect lies slightly to the right of that line.

8 The large dot which is third from the

9 ||bottom is the overall result for T-301 with its 95
10 fpercent confidence intervals nearly obscured by the
11 |size of the dot. But the overall estimated hazard

12 |Jratio lies to the left of the line indicating a

13 | benefit for the study drug.

14 Now the issue of stratification does not
15 affect the estimated hazard ratio. That’'s the same
16 whether one uses a stratified test or not. The

17 ||stratification merely changes the denominator of

18 |that test, or the variance, and that has a small,
19 jbut from a regulatory perspective, important effect
20 Jlon the p-value. So this location of this dot would
21 jJnot change as a result of the use of

22 |stratification.

23 The second dot from the bottom, a large

24 one, is the result from 8802, the randomized trial

25 [ in recurrent patients. You can see immediately
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1 from this view that the treatment effect, the
2 |magnitude of the treatment effect and the
3 |approximate significance level is the same in study
4 8862 as it is in the curréntlﬁriai.
5 Then the smaller dot at the bottom with 95
6 |lpercent confidence intervals is the result from the
7 §0190 trial. This trial, as you heard, was deemed
8 ftoo small. But in fact, the estimated benefit for
9 JJGliadel in this very consistent with the other
10 Jevidence. You can see that the magnitude of that
11 j|effect is approximately the same as it is from this
12 jcountry, which is Germany, and this country here
13 |which is the United States.
14 So it’s very clear when you look at the
15 foverall randomized evidence for Gliadel that all of
16 the trials, and in fact all of the sizeable
17 Jaggregates are telling you the same thing about the
18 |lestimated treatment effect.
19 DR. PIANTADOSI: The last point I want to
20 jdeal with is prognostic factors and being certain
21 pthat these are not responsible for spuriously
22 | creating a treatment effect. All of the factors
23 that I'm going to discuss were identified a priori
24 in the study protocol. We used a very systematic

25 approach to assessing the importance of those

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
Washington, D.C. 20003-2802
(202) 546-6666




dlim 216

1 jfactors. The first step was to perform univariable
2 | regressions where we identified the strength and
3 |approximate statistical significance of those
4 faétors and took those that éppeared to be strong
5 fland significant using a p-value cut off of .05 and
6 |Jput those factors into multivariable regressions to
7 ||assess their joint effect and their joint
8 ||independence. The technic used for that was a
9 |standard one of proportional hazards model. The
10 ftreatment of prognostic factors in the briefing
11 ||book on page 39 does not follow this kind of
12 jalgorithmic approach and is somewhat misleading in
13 |my opinion. It doesn’t represent an a priori
14 | specification of how these analysis factors should
15 j|be treated or even what they were.
16 The next slide shows the results of the
17 jfirst step of this systematic approach which is the
18 funivariable regressions. Here you see the now
19 |familiar prognostic factors, Karnofsky performance
20 | score H and number of wafers implanted, which
21 | depends on the size of the tumor cavity and
22 jtherefore is a crude surrogate for the size of the
23 Joriginal tumor and histologic type. An important
24 |point here is to note that all of these factors are

25 |strong. The risk ratios from about 1.5 to twofold
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are generally in excess of the magnitude of the
overall hazard ratio for the therapy, again
indicating the impértance of controlling these
factors and ail of them areﬁéﬁrbngly significant at
conventional levels.

The next slide shows the result of putting
those identified factors into multivariable
§regression with treatment effect to test whether or
not that effect is influenced by adjustment for
these factors. Although these factors are not
statistically significantly imbalanced in the
i;t:reat:ment groups, because they are so strong they
don’t have to be imbalanced to a high degree to be
able to influence the result. So it’s absolutely
kimportant to conduct this kind of analysis even
though the factors appear to be balanced. In any
case you can see that the overall Gliadel effect
representing a risk reduction of about 28 percent
is preserved in the presence -- adjusted for, if
you will, these risk factors. The histologic type
is still a strong factor but not statistically
significant in a multivariable regression at
nconventional levels but Karnofsky performance score
and age remain both strong and statistically

significant. The point is that this analysis is
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convincing that these prognostic factors are not

driving the treatment effect. Both the univariable

and the multivariable regressions that I’ve shown
you are stratified by country based on the argument
that I made previously.

So in summary, the study provides by

design an unbiased and fairly precise estimate of
the overall treatment effect from a design and
methodologic point of view it is adequate and
controlled. All of the analyses that I've
presented to you and that I’'ve performed and
discussed here are rigorously pre-specified in the
“study protocol. The use of stratification as
proposed at the country level is correct and
consistent with standard statistical practice. The
treatment effect is clinically significant
I
representing the risk reduction of about 30 percent
and convincingly independent of the influence of
strong prognostic factors. Thank you very much;
Dr. Hilt.

DR. HILT: Thank you, Dr. Piantadosi. 1I'4d
like to proceed now with the analysis of the T-301
study. First, the efficacy slide shown here is for
the primary pre-specified endpoint which is the

Kaplan-Meier overall survival analysis in the true
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1 ||patient population. Shown here Gliadel produces a
2 |Jrisk reduction of 29 percent. Survival benefit is
3 jistatistically significant with a p-value of .03 as
4 br. Piantaéosi has already ouﬁlined using logrank
5 [|statistics stratified by country.

6 Another baseline prognostic factor is a

7 difference significantly between the two groups.

8 However, to control for the effects of chance and
9 |balances in these various prognostic factors

10 fanalyses while performed using the Cox Proportional

11 JHazards model when accounting for prognostic

12 | factors that have a clear impact on survival such
13 Jas in this case age, Karnofsky score and tumor

14 ||histology. The treatment factor range is

15 |significant with the tumor histology following out
16 jjof the final model. The risk reduction from the
17 ||Cox model is 28 percent risk reduction. Therefore,
18 Jone does not diminish the treatmént effect of

19 "Giiadel wafer after accounting for important

20 Jprognostic factors.

21 Our conclusion then is that for the

22 |primary pre-specified endpoint in this trial the T-

23 #1301 trial is positive. There is a substantial
24 |increase in survival produced by the use of Gliadel
25 |wafer at the time of initial surgery in patients of
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primary malignant glioma. The treatment fact is
significant without accounting for known prognostic
factors or the risk reduction 29 percent if one
acéounﬁs fér prognostic factéfs‘with treatment
effect remaining substantial the risk reduction of
28 percent is significant.

Now the statistical analysis plan
specified that a sensitivity analysis being
conducted to account for additional therapies
administered to patients at the time of tumor
relapse. It was noted that a much higher
percentage of patients underwent re-operation for
disease progression than originally projected based

on the 0190 study where only one patient actually

‘underwent re-operation for tumor relapse. In the

T-301 study 66 of the 240 patients had re-operation
for disease recurrence or progression. There were
similar numbers of patients in both treatment
groups undergoing this procedure and why the
patients undergo this re-operation.

Physicians re-operate due to disease
recurrence, to relieve symptoms or to prolong
survival. Sensitivity analysis was performed to
account for the effect of this re-operation on the

results of the survival endpoint by censoring
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patients alive at the time of this re-operation for
disease progression. Such analysis would provide a
more precise measurement of the glioma for
ﬁreétment'éfféct. In additioh éuch an analysis
will allow a direct comparison of 0190 and T-301
studies.

Shown here, if one looks at the Kaplan-
Meier survival analysis in the attempt to treat
population censoring patients alive at the time of
re-operation for disease progression, one sees
approximately a 3.4 month median survival benefit
and a statistically survival benefit shown in this
Kaplan-Meier analysis. This represents a risk
reduction of 36 percent shown here. This analysis
most closely approximates the condition of 0190
study where only one patient had re-operation
progression and arguably most accurately
demonstrates a treatment effect that is conferred
by the Gliadel wafer treatment alone without the
potential confounding effect of re-operation for
disease progression.

I will now the review the pre-specified

| scecondary endpoints in the trial. Thesge include

overall survival in the GBM population of patients

and other clinically important endpoints. As I
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1 jpreviously indicated these include time to

2 ||Karnofsky performance decline, time to nerve

3 Jperformance decliné, progression-free survival and
4v‘é quality 5f life evaluation;» Now in the GBM sub-
5 |population of patients in this trial the survival
& lin the Gliadel wafer treatment group was increased
7 ||versus a placebo wafer treatment group.

8 The effect is very similar in magnitude to
9 |the effect observed in the overall population and
10 lJrepresents a risk reduction of 24 percent and the
11 jp-value for this effect is .1 shown here. However,
12 jwhen this analysis accounts for the effects of age
13 Jand Karnofsky performance status the treatment
14 |feffect becomes significant with a p-value of 0.04
15 Jwith age following out of the final model. The
16 jrisk reduction is 24 percent and after accounting
17 for the effects of important prognostic factors the
18 Jrisk reduction is 31 percent.

i

19 Now clinically important pre-specified
20 jendpoint in the trial was time to Karnofsky

21 |performed score decline. Kaplan-Meier analysis of

22 |lthis analysis is shown here. It demonstrates a

23 statistically significant Gliadel wafer treatment

24 Jleffect in maintaining overall function as measured
§

25 jby the Karnofsky performance score. The risk
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reduction with Gliadel wafer treatment is 26
percent as shown here. Thus, Gliadel wafer treated
patients maintained a higher level of function for
é ldnger périod of time so paﬁiénts not only
survived longer but at a higher level of overall
function.

The next slide shows the analysis of 11
different pre-specified neuro performance measures
similar to the time to Karnofsky performance score
decline the time to neuro performance measure was
measured for each of these 11 different neuro
performance measuresl These measures did not
differ between the two treatment groups at
baseline. Now these measurements assess how long
patients can maintain neurologic function before
undergoing a decline.

The Gliadel treatment confers a
ffstatistically significant benefit in 10 of the 11
neuro performance measures as shown in the slide.
In the one measure visual status where the effect
was not statistically significant there was a trend
favoring the Gliadel wafer treatment group. All of
these analyses have been stratified by country.

I'd like to show just a few of the Kaplan-Meier

curves to illustrate some of the benefits in
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1 jimportant areas of neurologic function such as
2 | speech as shown on this curve. Treatment effect is
3 ffhighly significant‘in patients treated with Gliadel
4 ha%éva clear advantage over the placebo wafer
5 [treatment group. An important point to make here
6 Jjis that the difference is shown here in the groups
7 of 13 weeks, which is over three months, between
8 |the Gliadel wafer and placebo wafer groups is
9 ||substantial and it represents time during which the
10 jpatient is functioning at their initial higher
11 jlevel for this particular analysis.
12 This overhead now shows the cranial nerve
13 {function and it demonstrates a similar type and
14 |magnitude of effect treatment benefit. This
15 Hoverhead shows motor function which, of course, is
16 |very important to overall patient functioning.

17 | There'’s approximately a l4-week difference in the

18 Jmedian time to decline in the Gliadel patients
19 |lversus the placebo patients. This effect is

20 Jstatistically and I would argue clinically

21 | significant. And finally, cerebella function
22 [demonstrates a similar treatment effect.

23 Analysis of all these neuro performance
24 |measures have demonstrated a statistically

25 gsignificant and clinically meaningful benefit of
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1 |IGliadel wafer versus the placebo except in the

2 |fvisual status measurements which favor the Gliadel
3 |fwafer treatment grdup. These changes are not only
é éignificaht, they’'re clinicaiiy‘meaningful to

5 ||lpatients and physicians. Contrary to the FDA

6 [|briefing document it is our position that

7 Jadjustments for multiple comparisons were not

8 llrequired because these analyses were pre-specified
9 fland they’re intended to be supportive in nature yet
10 [not the primary endpoint.
11 Finally, presenting an overview of safety
12 jof the Gliadel wafer in the primary malignant
13 Jglioma treatment setting, the next two slides
14 ||summarize the safety profile of Gliadel wafer in
15 this treatment setting. Intracranial hypertension,
16 nshown here, was more frequent in the Gliadel wafer
17 treatment group, 9.2 percent versus 1.7 percent.

18 ||However, brain edema was not reported with an

19 Jincreased frequency. Intracranial hypertension was

20 Jtypically observed late at the time of tumor

21 |recurrence and not in direct reaction to the wafer
22 implantation procedure. Of the 11 patients treated
23 jwith Gliadel wafer who had the intracranial

24 |hypertension diagnosed, 11 patients, 9.2 percent,

25 10 of the 11 patients had intracranial hypertension
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1 ||reported more than 200 days after the implantation

2 Jlof the wafer at the time of disease recurrence.

3 Therefore, this adVerse event is not likely

4 associated difectly with Gliaaei wafer use.

5 CSF leak, as shown here, was reported in

6 |more patients in the Gliadel wafer treatment group
7 ||[than the placebo wafer treatment group, 5 percent

8 fversus 0.8 percent. However, CSF infections per se
9 ||were not more common with Gliadel wafer treatment
10 jgroup. Convulsions and other healing abnormalities
11 jwere not more common in the Gliadel wafer treatment
12 Jgroup versus the placebo group in this study.
13 ||These results are different than that observed with
14 jthe Gliadel wafer in a recurrent surgery setting,
15 |so-called 8802 study where these adverse events
16 |were more frequent. That’s the re-operation

17 |disease recurrence study.

18 Now, we believe it’s important to continue
19 jto advise clinicians to monitor Gliadel wafer
20 ||treated patients for cerebral edema, signs of
21 |lincreased intracranial hypertension. Consequently,
22 jJaggressive steroid use is clearly warranted in this
23 gpatient population. CSF leak, though it is

24 uncommon may be more frequent in the Gliadel

25 |Jtreated patients than in the placebo treated
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1 fpatients. Attention to surgical technique to

2 Jassure a water tight dural closure is important.

3 [|Taking all these considerations together, the
'4 éaféty profiie of the Gliadelrwéfer appears to be

5 |more -- to be acceptable and is more benign in the
6 ||lprimary surgery setting than in the recurrent

7 [fdisease setting.

8 There are no differences in systemic

9 |jadverse events nor laboratory abnormalities between
10 [the two treatment groups. Now shown here is a more
11 fdetailed listing of specific neurologic adverse
12 jevents that occurred in more than 5 percent of the
13 |patients in either of the treatment groups. There
14 jlare no significant differences between the two

15 Jtreatment groups in these neurologic adverse events
16 |with the exception of intracranial hypertension

17 ﬂshown here and I've already discussed that.

18 | Therefore, the safety profile of the two groups

19 fappear to be very similar. Now, more specifically

20 fthe frequency of convulsions, including grand mal
21 [convulsions was not different in the two treatment
22 jgroups. An additional analysis was conducted that
23 |assessed the time to first seizure in the two
24 | treatment groups. That also showed no difference
25 | between the two groups. Five patients of the
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placebo group experienced convulsions within the
first five days post-operatively compared to three
in the Gliadel wafer treatment group.

Now, during the T—Boirstudy data on
specific healing abnormalities was collected based
on the clinical experience of Gliadel wafer in the
recurrent surgery setting. The first such analysis
specifically analyzed here is fluid CSF or subdural
collections. No differences were observed between
the Gliadel and placebo treatment groups as far as
the frequency or median duration of a specific
healing abnormality. The next CSF leak did occur
at increased frequency in the Gliadel versus
ﬂplacebo treatment groups as I’'ve already noted.

The Gliadel wafer does contain BSNU local delivery
of BSNU into the brain parenchyma may have local
effects including edema and if a water tight dural
closure is not attained, possibly promote a CSF
leak. Six patients in the Gliadel wafer treatment
group versus one patient in the placebo group
experienced this adverse event.

I Next is wound dehiscence, wound break down
or poor healing. Again, this did not show any

differences between the two treatment groups.

Finally, a subdural effusion, subglial or effusion
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demonstrated a similar effect, there are no
differences between the two treatment groups.
Therefore, the only healing abnormality was
6béefvéd to occur in a highef ffequency in the
Gliadel wafer treatment group was the CSF leak, six
versus one.

Now the frequency of intracranial
infections in the two groups as shown here is deep
infections of abscess and meningitis. Overall the
infection rate was five percent approximately and
there were no differences between the two treatment
groups. Now the gquestion has been raised in the
FDA briefing document as to whether or not Gliadel
wafer treatment is safe based on a comparison of
the placebo wafer treatment group. Specifically, a
suggestion has been made that even though the
frequency of post-operative seizures, infections,
hemorrhage or stroke complications are similar in
the two treatment groups in the T-301 trial.

Placebo group may not be a representative

.control group because it involves the implantation

of a placebo wafer. Shown here are some data on
large series of neurosurgical patients a
complication rate on this slide for post-operative

surgical infections. Now some of these data are
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1 fincluded in the FDA briefing document, Table 20 and
2 |some of data on this slide are actually additional,
3 |very relevant publications and data that were not

included in that table.
In a European study of 2,944 patients
undergoing craniotomy for a variety of conditions

Kornack, et al. reported an overall wound infection

~J o)) U1 It
e

8 |rate of four percent, the deep wound infection rate
9 Jin that study was about two and a half percent of
10 fall patients. Brell, et al., shown here, reported
11 200 consecutive patients undergoing craniotomy for

12 llglioma metastatic disease.
13 They noted an infection rate of five and a

14 fhalf percent, and the deep infection rate in that
15 study was 3.5 percent of meningitis and abscess in
16 |patients. Tenney, et al., shown here, 251 patients
17 Jundergoing craniotomy for tumor resection. The

18 |deep wound infection rate of abscess and meningitis
19 fin that study was six percent. Therefore, the

20 | frequency of post-craniotomy infections in the T-
21 1301 study conducted predominantly within the

22 JEuropean union is similar to a large EEU study of
23 2,944 patients conducted by Kornack, et al., and

24 |fwith these other published series. Secondly,

25 selzures.
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The number of studies that specifically
the address the frequency of seizures after
craniotomy for gliéma, Cabantog, et al., shown
here, Ehis<stu6y was also in'FDA briefing document
Table 20, reported a post-operative seizure rate of
only one percent. This was in 207 patients
undergoing craniotomy for glioma. However, these
patients were followed for only 30 days and in this
study only patients whose seizure pattern changed
preoperatively to post-operatively were included in
this data. Therefore, patients with pre-operative
seizures and post-operative seizures were not
included in this tabulation.

Now this type of data is therefore not
comparable to T-301 data where all seizures were
recorded whether or not they differed from the pre-
operative pattern. Now Brell, et al., as shown
here, reported a post-operative "epilepsy"
frequency of four percent in 200 patients. These
are consecutive patients undergoing craniotomy for
glioma or metastatic disease.

Now importantly, the definition of
reported events in this series of patients are only
"those adverse events which qualify as "serious"

adverse events and only those reported within 30
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days of the surgery. Therefore, these adverse
events by the typical definition had to be life
threatening, causevhospitalization, birth defect,
etéeﬁeia. -This definition is obviously very
different from the definition of an adverse event
in the T-301 study where any seizure activity is
reported. Pace, et al., in this slide shown here,
report 119 patients undergoing craniotomy for
glioma. The frequency of post-operative seizures
varied in this study from 36 percent in the GBM
patients to 83 percent in patients with lower grade
tumors. Tanden, et al, reported 200 patients
undergoing craniotomy for glioma. The frequency of
post-operative seizures was 51 percent in this
study.

Finally, a series of 65 consecutive
ﬁpatients by Moots, et al., shown here, they
reported a recurrent post-operative seizure
frequency of 32 percent. So, therefore, the
frequency of post-operative seizures in the Gliadel

and placebo patients in our study shown here appear

to be similar to a number of published series of
similar patients. So we, therefore, conclude that
the frequency of infections and seizures after
|Gliadel wafers are similar in magnitude to the
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frequency of those side effects after craniotomy in
glioma patients.

The differences from the published series
appearvté be largely attribﬁtéhie to the different
methods and definition used in collecting these
adverse events, the only foundation Gliadel does
not appear to-confer at increased risk of side
effects other than the CSF leak, which I’'ve already
discussed.

Finally, to summarize risk and benefits
Gliadel wafer, first the safety. There was no
'evidence of early or more frequent seizures in
Gliadel wafer treated patients in primary malignant
glioma patient population as contrasted with our
current GBM population. CSF leak, however, was
more common in the Gliadel wafer treated patients
versus the placebo wafer treated patients. There's
no evidence of increase in intracranial infection
or the healing abnormalities in the Gliadel wafer
treated patients. Taking all these data together,
|| safety profile of Gliadel wafer, the primary
malignant glioma treatment setting appears to be
acceptable.

To summarize the benefits of Gliadel wafer

treatment, the use of Gliadel wafer in a larger
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population of patients with newly diagnosed
malignant glioma shows an increase in survival of
patients treated with Gliadel compared to placebo
&afef treaﬁment. This effeéﬁrié statistically

| significant, clinically meaningful as demonstrated
by the results of two separate clinical studies
now, the 190 study and the T-301 study. Currently
this survival increase is accompanied by a
maintenance of function in patients.

There is a delayed time to overall
functional decline as measured by the Karnofsky
performance score. The increase in survival is
also accompanied by maintenance of good neurologic
function. In 10 of the 11 pre-specified neuro
performance measures Gliadel wafer treatment was
"superior to placebo wafer a treatment in delaying
decline.

We think these‘results demonstrate the

consistency of the Phase III Gliadel Wafer Studies.

Two randomized, double-blind placebo controlled
studies now demonstrate efficacy, acceptable safety
in patients with malignant glioma undergoing
primary surgery. The results of the 0190 and the
T-301 trials in primary malignant glioma as well as

the 8802 trial in recurrent malignant glioma
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1 f[demonstrate the overall consistent efficacy of
2 |Gliadel wafer treatment in this patient population.
3 - The risk feduction and confidence
4 inteivalé for both the 190 an& ﬁhe T-301 studies
5 Jlare shown in this slide are the same data from the
6 ||8802 study. These data show then the three
7 | separate studies. Gliadel wafer has activity and
8 Jproduces a clinical of significant benefit in
9 Jprolonging survival. The same analysis is shown
10 here for the GBM subgroup of patients. The
11 |subgroup of patients as we know have the worst
12 ||prognosis of all the brain tumor glioma patients.

13 All these studies have now demonstrated the

14 jbenefit. Therefore, Gliadel wafers having shown

15 jJhas significant efficacy in three randomized,

16 placebo-controlled, double-blind studies in

17 |patients with malignant glioma, therefore, the

18 | benefit to risk ratio for Gliadel wafers in primary
19 |Imalignant glioma is favorable.

20 So finally, we therefore feel that the

21 data support the following new indication for

22 |Gliadel wafer. ©Now this indication differs from

23 gthe present indication as it provides Gliadel wafer

24 jJat the time of initial surgery and indicates that

25 ||Gliadel wafer maintains function inpatients.
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1 |[Gliadel wafer is indicated for use as a treatment

2 fto significantly prolong survival and maintain

3 JJoverall function aé measured by preservation of the
4 Ratnéféky ?erformance status and neurologic

5 function in patients with malignant glioma

6 jJundergoing primary and over current surgical

7 Jlresection. I'd like to thank you very much and

8 ||we'd be happy to attempt to answer any gquestions.

9 DR. NERENSTONE: Thank you. I’d like to
10 jJopen the floor to gquestions from the committee. I
11 »just want to remind you to try and keep it to
12 Jlgquestions to the sponsor and we’ll save discussion
13 Jfor after the FDA presentation.

14 Questions from the Committee
15 DR. BUCKNER: I'd like to start out,

16 ||please?
17 DR. NERENSTONE: Dr. Buckner?
18 DR. BUCKNER: A couple questions about

19 Jstudy design first.

20 DR. HILT: Sure.

21 DR. BUCKNER: Why were patients less than
22 ||-- over 65 excluded from the study?

23 DR. HILT: I'm not actually sure exactly

24 Jlwhy patients over 65 were excluded from the study

25 |ldesigned clearly to have a worse prognosis than
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younger patients. This study was conducted
predominantly within the European unit was a
feeling of the invéstigators that this type of
?atient would be the type’théﬁ they felt they would
wish to study and that they wished to enroll. Are
there any other comments?

DR. BUCKNER: Do you believe that limiting
to patients between 18 and 65 would have any impact
on the labeling indications?

DR. HILT: Our feeling is that the drug
lappears to be very well tolerated and have an
acceptable and relatively benign safety profile.

There were a handful of patients in the trial who

were actually over 65, four to six. Dr. Brem?

DR. BREM: The European investigators and
Professor Westfall in Germany elected to exclude
patients over 65 because they treat them
differently there. They are less likely to operate
on patients over age 65 and they felt that it’s a
egmuch worse prognosis group and, therefore, they
felt to compare apples to apples and limit it to
the patients that they do full craniotomies on.

DR. BUCKNER: Another question. You’ve

pointed out the importance of the prognostic

variables because it can be a heterogenous group,
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1 jfcan you give us an idea of how you know your
2 ||patients with glioblastoma actually had
3 Jglioblastoma? 1In dther words, what were your
4 ‘meéhcds fbf reviewing the péﬁﬁéiogy?
5 DR. HILT: The way that this was done was
6 that inter-operatively a frozen resection or a
7 Jlsquash prep was done by the local pathologist who
8 |Isent back up to the operating room the diagnosis,
9 ftentative diagnosis of malignant glioma or glioma.
10 |fAnd the surgeon proceeded then, the patient was
11 jjrandomized through a placebo or Gliadel. The
12 jtissues were then sent to a central pathologist who
13 reviewed them. And of course, the local
14 ||pathologist did a formal view on fixed tissues. 1In
15 the case of a disagreement between the local and
16 f|the central pathologists where either one of them
17 Jcame up with a diagnosis of GBM but the other
18 didn‘t, those cases were then forwarded to a
19 jJreferee pathologist. So if Dr. Dumondepor was the
20 Jcentral pathologist and Dr. Reifenberger was the
21 Jreferee pathologist, so let’s take the example
22 ||where the local pathologist says it wasn’t GBM, a
23 Jcentral pathologist says it was GBM, the material
24 |lwas sent to the referee pathologist and he in a

25 |blinded manner made a separate read and it was the
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best two out of three. So he was the final arbiter
if you will. So that’s how it was arrived at.

DR. BUCKNER: Do you have the data on the
diégnoéis df the central pathbibgy reviewer, Dr.
Dumondepor and could we see those data, please?

DR. HILT: I do not have the trial
analyzed by that because we only included the final
diagnosis ié how the trial was analyzed.

DR. BUCKNER: How did you know that the
central pathologist was not the correct
upathologist?

DR. HILT: We have two diagnoses and we
take this to a third clinician, in many cases the
central pathologist was correct, perhaps in some
fcases the local pathologist was correct.

DR. BUCKNER: Do you have data available
on the discordance rate between the central
pathologist and the final pathologist?

DR. HILT: I have a slide that has the
aéiscoréance rate with the local diagnosis versus
the final diagnosis but I do not have the data
you're talking about but I have that slide. If you
want to look at that, I can provide that
information? So in other words, that would be the

local pathologist versus the final diagnosis after
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this process ran its course.

2 DR. BUCKNER: I understand. Why don’t you
3 |have discordance rates between your central

4 kpathologist who was considerédrfo be your general

5 Jexpert and then your final pathologist who was also
6 | considered to be an expert to have their -- those

7 Jlwould seem to me to be the most logical

8 kcomparisons.

9 DR. HILT: There were roughly how many
10 |lcases? I don’t have that data handy. I don’t have
11 ||it here.

12 DR. BUCKNER: I respect the idea not to

13 |make comments at this point. However, those data
14 |were provided on the September 11th briefing

15 ||package but not in this package and I wonder why?
16 | The reason it’s important is there were substantial
17 “discrepancies.

18 DR. HILT: I believe there were about 30
19 |Jcases that went out for this referee pathologist’'s
20 |review.

21 DR. BUCKNER: I think it would be very

22 | important for this committee to have access to

23 | those data because the percentage of patients with
24 jJglioblastoma, between the randomized arms were

25 [Isubstantially different than the final pathology
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and also the percentage of patients with
glioblastoma within each arm were different by
central pathology éompared with final pathology
feview. | -

DR. HILT: I think if you look at the
percentage of patients in the two treatment arms
after this entire process ran its course and we had
three separate expert opinions, it’s 106 versus 101
and I would argue that’s not substantially
different.

DR. NERENSTONE: Point of information.
Will the FDA touch on that at all in your review?

DR. MARTIN: We did not bring a slide
comparing local, central and final pathology.

We’ll be touching on the overall diagnosis as we
referred to it.

DR. NERENSTONE: Dr. George?

MR. GEORGE: I have three questions for
Dr. Piantadosi, if he’'s still here. These all

relate to stratification. First point, first

f question is to make sure I understand it, the pre-

specification issue or the new post-op analysis
with respect to the stratification means that you
determined before you saw the data what the

stratification was going to be, that is that you
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were going to use the stratified logrank test based
on the stratification by country?

DR. PIANTADOSI: That’s correct. I made
that detérﬁination based on réaaing the design of
the trial which was block and stratified by center
and, therefore, by country.

MR. GEORGE: So in that sense it was pre-
specified by you even though it wasn’t in the
protocol?

DR. PIANTADOSI: The protocol omitted the
word stratified prior to the term logrank. I’'m
arguing that that’s irrelevant.

MR. GEORGE: The other related issue is I
looked back at the Lancet publication, the ’'82
data, in which case it clearly stated there was --
it was stratified by country and again omitted the
word stratified logrank test in the analysis. Are
you a recent convert to this approach?

DR. PIANTADOSI: No, I believe the Lancet
publication, the proportional hazards model were in
fact stratified by country. I may be
misremembering but I’'m pretty sure that was the
case.

MR. GEORGE: In the methods it said

stratification, the randomization was stratified by
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country but I didn’t detect it in the analysis but
that may be. The third point I’'d like to hear your
comment on is the -- stratification in general when
YOu’re‘doiﬁg it this way is qﬁiﬁe good because it
increases efficiency but there’s an issue with the
logrank test and that is that any -- this is a
statistical gquestion, in each strata you’'re going
to be losing information because of the -- any
later observations beyond the last observed failure
in a group is not going to contribute anything to
the logrank statistic in particular if you have
very few patients in the strata you may get --
you're definitely going to be losing some
information. So the question at any given study is
whether the loss of efficiency that way in any way
has counteracted the other kind of gain of
efficiency and, in fact, we don’t know exactly
which direction that would be. I'm just asking
this as a general question, do you have any
comments on that?

DR. PIANTADOSI: I think it’'s an argument
-- I think you’'re absolutely correct, there is some
small loss of information with the use of
Hstratification in the way that you suggest. I

think that it’s an argument in favor of making the
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1 | strata fairly large, not too small, not too large,
2 Jand not an argument against the use of

3 stratification. If, as you suggest this is

4 éorrect, aﬁé I believe it to’be.so, then

5 |stratification at the center level, despite the

6 || fact that that waé literally the level of the

7 | randomization would involve more loss of

8 |information than lumping centers together in

9 Jcountries. If you play this game and look at
10 |fdifferent ways and levels of stratification it has

11 |some small but in my opinion non-definitive affect

12 fon the significance levels, suggesting that there
13 fiis a little bit of information lost more or less

14 | depending on how you do this it, of course, doesn'’'t
15 jchange the overall treatment affect but does move
16 jthe p-value slightly in either direction by a

17 Jcouple of percentage points.

18 DR. NERENSTONE: Dr. Blayney?

19 DR. BREM: Just to clarify about the

20 Lancet study, which I'm the first author and the

21 | principle investigator, the --

22 | DR. NERENSTONE: Could you please identify
23 Jyourself?
24 DR. BREM: I'm sorry, Dr. Henry Brem. The
25 JLancet study was primarily in the United States.
MILLER REPORTING COMPANY, INC.

735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666




dlm

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

245
It was 27 medical centers. There were two centers
in Canada, which is the only other country and they
in aggregate brcught in less than five patients
éiiided between the two grou?é.h So it was
primarily -- there were two centers there less than
five patients together. So of the 222,
overwhelmingly it was a U.S. study.

DR. NERENSTONE: Dr. Blayney?

DR. BLAYNEY: The history of the sponsor,
who first developed this drug and when was the
trial conducted and when was the attempts -- and
the data was presented to your statistical consult
-- or the design was presented to your statistical
consultant in what order of events?

DR. HILT: Sure. Dr. Smith, you want to
comment on that? You'’re referring specifically to
T-301 study now, correct?

DR. BLAYNEY: Yes.

DR. SMITH: I’'ll comment on the history of
the product and then I’11 let Dr. Hilt answer the
second part of your question. Regarding the
history of this product, it was originally
developed by a company in Baltimore called Nova
Pharmaceuticals. ©Nova Pharmaceuticals was bought

by another company called Syos. Syos Nova, the
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1 Jresulting the company formed a new company

2 |eventually called Guilford Pharmaceutical. And as
3 ba part of the capitalization of that company we

4 acquiréd the fights to Gliadel Qafer. On the

5 JJevening of the 1996 ODAC panel where we received

6 fthe initial approval, we signed a licensing

7 |agreement with what was then Roanpulankror

8 ||Pharmaceuticals who designed and conducted the

9 [|Phase III trial T-301. We paid half of the cost of

10 the conduct of the Phase III trial but the

11 jresponsibility for the conduct of the trial was

12 initial Roanpulankror who was then bought by

13 ;Hcechst Merian Racel forming Aventis

14 | Pharmaceuticals. Very recently, last year we

15 ||reacquired the rights to Gliadel wafer from Aventis
16 jand have been responsible for the final analysis of
17 jjthe T-301 trial and the submission and all the

18 jregulatory responsibilities that come with making a
19 | submission to the Food and Drug Administration in

20 JApril of this year for first-line therapy approval.
21 DR. BLAYNEY: And the timing of the

22 jpresentation of your study design to your

23 |statistical consultants, was that before or after
24 the study was completed?

25 DR. PIANTADOSI: I acquired the data only

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
Washington, D.C. 20003-2802
(202) 546-6666




dlm 247

1 jJafter the study was completed and the legal

2 Jlagreements were signed for reacquiring of the

3 ||lproduct by Guilford. I believe I had seen the

4 étudy prétdcol in the ASP teéﬁnicélly prior to that
5 jJbut approximately the same time. I'"ve had a long-
6 standing, intermittent relationship with both Syos
7 ||[Nova and Guilford Pharmaceutical going back some

8 [ number of years that I can’t count at the present

9 Jmoment. So when they became aware that there might
10 ||be need for analysis of a Phase III trial with
11 ||Gliadel, I was contacted and I indicated my
12 favailability to the company to do those analyses.
13 DR. BLAYNEY: So that’s a little different
14 jthan I think trials are usually designed in that

15 jthe study statistical analysis as specified as part
16 jlof the study design.

17 DR. PIANTADOSI: This study analysis was
18 Jin fact specified both in the protocol and the ASP,
19 |that’s the document that I work from in performing
20 gmy analysis. I was not the statistician of record,
21 however, in the design or conduct of the trial,
22 | that’s correct.
23 DR. HILT: The statistical analysis plan

24 |lwas drawn up, of course, well in advance -- was

25 jduring the trial, in fact, during the beginning the
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first half of the trial we commented to Aventis

from Guilford that Aventis really had the primary

need in finishing that document but the statistical

analysis plan was finalized and had been in fact

submitted to the FDA well in advance of the end of

lthe trial. I want to make clear that point.

DR. BLAYNEY: I'd like to switch gears to

another question. Two things. Why do you think

lthe curves of survival separate at about eight or

Iinine months?

DR. HILT: I think that many of the
patients do quite well for a period of time and

then the tumor relapses. So I think what this

| treatment might be doing is delaying the relapse in

some fraction of those patients.

DR. BLAYNEY: In patients who were re-

| operated, were any of them re-implanted with your

wafer?

DR. HILT: Yes, there were two patients
who had Gliadel wafer at the time of re-operation
for disease progression and there was in either
group. So there were 36 patients in the Gliadel
group who had mean time to re-implantation and re-
operation of 260 days and then 30 patients in the

placebo group who had mean time re-operation of
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1 ||disease progression of 213 days and two of those

2 Jreceived Gliadel, one in each group.

3 DR. BLAYNEY: What happens to the wafer at
vé ﬁhét poiﬁt? Is it still thefé?

5 DR. HILT: We’ve done actually two

6 patients, not in this study but previously, wafer

7 |remnants have been retrieved and analyzed

8 |lanalytically chemically and most of it is in fact

9 ||water. There is a small number of polymer monomers
10 jmostly and there appears to be sort of a diaphanous
11 |structure mostly in water and polymer monomers.

12 ||Dr. Brem is very informed on this subject if there
13 |Jare other -- he could perhaps elaborate on that if

14 [you want more detail.

15 DR. BLAYNEY: That’s fine.
16 DR. NERENSTONE: Why don‘’t we move on?
17 | DR. BLAYNEY: The last qguestion I have is

18 | looking at page 64 on your Karnofsky performance
19 status decline and you picked preservation in your

20 Jlabeling indication, these curves look like they go

21 jstraight --
22 DR. HILT: Now that is time to decline,
23 that curve. So what that shows ig the time, it’'s a

24 | Kaplan-Meier analysis of the time to when patients

25 then have a decline in their Karnofsky score. So
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initial -- or the effect of maintaining the initial

Karnofsky score beforé it declines to a lower
ievel. )

DR. BLAYNEY: Thank you.

DR. NERENSTONE: Dr. Temple?

DR. TEMPLE: You’ve said, and it’s
obviously important, because the analyses vary
'depending on which one you use but the clear

statistical analysis was presented to us well

before the study was unblinded. Did that refer to

what strata were going to be used, whether it was

DR. HILT: I was referring to the fact
that the -- I think Dr. Piantadosi can comment on
that, but I was referring to the fact that the
statistical analysis plan was provided to the FDA
well in advance of the completion of the trial.
ifI was trying to make the point that the inference
perhaps was there that the statistical analysis
plan was written after the trial and I wanted to
clarify that point. Now in the statistical --

DR. TEMPLE: Yes, but you didn’t clarify

it. You didn’'t you say what --

DR. HILT: I think the issue is that the,
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you look at the anélytical plan, at the variables
‘that were‘to be addressed in fhé Cox model that
age, Karnofsky and country were identified, center
was not.

DR. TEMPLE: Let’s be sure about that.
Steve said that he didn’t look before at the data
before he decided. That’s not what I’m asking.
10 I'm asking what you presented to us as your primary
11 |analytic plan? Did it say anything about
12 fstratification by country as the primary analysis?

13 DR. PIANTADOSI: Dr. Temple, the

14 |[statistical analysis plan said stratification that

15 |randomization would be conducted by center. Did

16 jnot say anything literally one way or another about

17 | stratification of the logrank statistic. What I'm

18 |saying is that I was the first person to look at

19 jJthe data when they were acquired by Guilford. I

20 read the SAP and the protocol and I rendered some,

21 jadmittedly some interpretation to the proper

22 jJanalysis given the design of the study primarily

23

dlm 251
1 Jas Dr. Piantadosi outlined, center was not
2 |specified in the analytical plan country-wise. If
and the SAP. When you look now with the issue

24 Jabout whether we should be reporting a p-value of

25 .03 or a p-value of .07 the omission or non-
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omission of the word stratified becomes
consequential and, therefore, there is ambiguity.
All I'm telling yoﬁ is that I was the first person
’ﬁo anaiyie.the data. ‘The firét-analysis that I

' personally did was to perform strata of moderate

size based on country aggregates and analyze the

data that way. The center was specified in the
randomization. Country was specified as a variable
of interest in the protocol. The sum total of that

is an ambiguity about the way that the data were
intended to be analyzed.

DR. TEMPLE: That'’s really the point I was
ﬁtrying to make. I don’t doubt what you just said.
I was also going to ask whether you sort of wrote
that down anywhere so that, you know, you said,
liwell, I looked at this and before I looked at the
unblinded data I decided on this. But the company
really didn’t submit a plan that included all that
l§as I understand it. It submitted an ambiguous
plan.

DR. PIANTADOSI: Yes. The company asked
Eime to adhere to the SAP and the protocol. Now I

can’t speak to when those were transmitted to the

agency but what I had to go on was the SAP, the

protocol and the data. And I believe based on my
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analyzing these kind of data over and over again in
many settings that I did what most people would do
|under the circumstance.

DR. TEMPLE: I’'m not afguing for even
which is right, but this is going to turn out to be
important so it matters somewhat to know when
leverybody knew what was going to happen. I believe
it’s fair to say from what you’ve both said that
the company submission to us was sort of silent on
exactly how to do that, therefore, not particularly
specified. That doesn’t mean what was done was
gwrong, I'm not implying that in anyway.

DR. PIANTADOSI: I agree. What I
understand was given to the agency, looked at now
Kin retrospect, is in fact opened to interpretation
about what could be called the protocol-specified
analysis. I would argue, however, that in my
position as a clinical trials methodologist I paid
more attention to the design of the study for
dictating the proper analysis rather than words on
the page in the SAP. Imagine if you will that the
SAP contained a technical error about what should
be done. Surely nobody would expect us to adhere
to that based on the design of its study.

DR. NERENSTONE: Dr. Lippman?
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DR. TEMPLE: Those become major arguments
when that happens.
DR. PIANTADOSI: I understand.
DR; HILT: On the scfeén is a -- both from

the statistical analysis plan and also from an FDA
review of a version of the statistical analysis
plan dated August 22nd, 1997.

DR. PIANTADOSI: So my reading of this was
that the randomization of this study was block and
stratified both by center and country, that there
was an a priori designation of country as an
unwanted source of variation and looking at the
accruals per center you recognize immediately that
that level of stratification would be in the
classic sense of the word over-stratification. So
I did what I would consider to be obvious and
reasonable in the way the data were analyzed. And

I encouraged the company to agree with me, of

course.

DR. NERENSTONE: Dr. Lippman?

DR. LIPPMAN: I have three questions. The
first involves the placebo. I realize you must

feel a little bit as though no good deed goes
unpunished because from a trial point of view to
have a placebo wafer in a treatment trial like this
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so that you can maintain a double blind is I think
very unusual for treatment trials. We do a lot of
prevention. But sé I think that it was a very
soﬁnd aesign in that regard. Bﬁt‘I also had a
gquestion about what the placebo wafer could be
doing. I think you answered it nicely. I just
wanted a clarification. For one of the slides you
indicated that there was something like 10 to 20
percent severe -- between different studies, severe
convulsions. My question really is, since I don'’t
know this field, is that within on your slide 83
where you clearly show the overall rate of seizures
is within what you’d expect in a control group that
didn’t get the wafer but when you break down those
numbers here, slide 83, when you break down those
by severe, does that alsc hold up as being -- in
iiother words, the placebo wafer is consistent with
the literature about it?

DR. HILT: What I'm showing here is a

number of the studies above this first line I

commented on the method by which they reported the
;

seizures.
DR. LIPPMAN: My question is just of the
seizures. These overall seizures presumably.
it DR. HILT: Yes.
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1 DR. LIPPMAN: You did a break down of the
2 :wafer by severe seizures and it was in the 10 to 20
3 ||percent range. Isithat what these numbers that
véi bréak doWn; the 36, 83 and Si are intended?
5 | DR. HILT: Yes.
6 DR. LIPPMAN: 1In the 20 percent range
7 ||would be severe?
8 DR. HILT: That is my experience, but I

9 fwould ask either Dr. Hamilton or Dr. Brem to
10 jjcomment as well briefly.

11 DR. HAMILTON: We don’‘t tend to really

et

12 Jgroup -- when you’re talking severe if you mean a
13 jJgrand mal seizure as opposed to a petit mal

14 |seizure, we don’t really tend to group them that
15 jjway. What you’re looking at here in order to have
16 jla comparable rate would be some of the glioma

17 |fcases, these are glioma craniotomies which are a 10

18 |with about a 20 to 50 percent convulsion rate. Now
19 (that includes all clinical convulsions. So that

20 fwould be petit mal as well as grand mal and that

21 |ldoes not differentiate between patients -- this

22 Jincludes patients who had seizures and developed

23 selzures again post-operatively and does not

24 |differentiate if a patient has a more severe

25 Jiseizure disorder after surgery.
i
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DR. LIPPMAN: I didn’'t make up that
category. If you look at page 75, you have
convulsions severe; 80 it means something, on page
7S'of thé T-301 study. And ifyianges between the
placebo is 20 percent but between 11.7 and 20
percent. All I'm asking is is that rate, how ever
you clarify it or classify it severe consistent
with --

DR. HAMILTON: Yes, that is comparable
with the normal, traditional non-Gliadel wafer
glioma craniotomies or tumor craniotomies.

DR. LIPPMAN: Thank you. The second
guestion has to do with the intracranial
hypertension. You indicated that there was a
difference between the groups and you pointed out
that’s very late. I can’t remember if you said it
was 100 days or 200 days later.

DR. HILT: 200.

DR. LIPPMAN: So probably not related to
the Gliadel but there was a difference between the
Gliadel and the placebo.

DR. HILT: Eleven versus two.

DR. LIPPMAN: The question is do you think
that’'s real or is it just a small numbers

phenomenon because something must explain it if
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it’s -- in other words, do you have an explanation
for that?

DR. BREM: I think it’s not real from my
élinical oﬁinion. I think esﬁiﬁating even what'’s
called cerebral hypertension, the clinical

definition is so vague that it’s a matter of

lwhether the clinicians estimated that that was one

e

of the issues with those patients. Any patient has
a recurrence, virtually every patient has a
recurrence, which virtually all of these patients
eventually do in both groups, is going to have
cerebral hypertension.

DR. LIPPMAN: I just wondered why it was
different between the arms even though it was late
but that’'s --

DR. BREM: It comes out as a difference
but I can’t think that is possible of being
clinical significant.

DR. LIPPMAN: Small numbers probably.

DR. HILT: The other point I would make is
that if you look at the frequency of cerebral
edema, they’re identical in the two groups so the
consequences of having an increase in pressure,
i.e. cerebral edema were not different.

DR. LIPPMAN: My third and last question
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1 Jhas to do with the 0190 study, and I realize that
2 this 1is just supportive and so easy to look at

3 fjdifferently so again I like the T~30l study. I

4 Jthought it was convincing buﬁvirdid have a

5 jquestion. It is a small study of 32 patients. I

6 |wondered whether there was a pre-specified sample

7 ||size and what it was. Was it closed early because
8 |of the differences?

9 DR. HILT: Yes, the pre-specified sample
10 |lisize was 100 patients and Dr. Smith outlined the
11 jrather circuitous history of Gliadel through the
12 Jvarious companies that have owned it and the reason
13 | that the trial was truncated at 32 patients is that
14 Jmaterial for the trial to continue was no longer
15 javailable since Syos Nova were no longer making it.
16 || So unfortunately the trial had to be stopped in

17 |midstream very unfortunately.

18 DR. NERENSTONE: Dr. Albain?
19 DR. ALBAIN: This is for Dr. Piantadosi
20 fagain. I'm making this point now just because of

21 jJfear with airport schedules that the vote may occur
22 |flwhen most of us have left, I hope not but just in
23 |[case. I wanted your view of the slide 88, if you
24 bcould put that back up please, and question for

25 |you. Whether we talk about using the adjusted
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1 logrank for center or not, whether the p-value is
2 .03 or .07, the effect that you’re seeing here
3 ||strikes me as highiy consistent across whatever
4 ﬁrial is déne with this age but there’s something
5 going on. And I want you to put your
6 |statistician’s hat on, could this still be play of
7 ||lchance or do you think there really is even if that
8 lp-value isn’'t quite .05, depending on how you view
9 Jthat adjustment?
10 DR. PIANTADOSI: I think it’s very
11 flunlikely to be play of chance. You see a
12 jJconsistency in all the randomized evidence, which I
13 fftried to show on my quasi meta-analysis slide where
14 tall of the risk ratios are at this level of about
15 |28 to 30 percent risk reduction or lower. We can
16 "quibble very much over what really is the correct
17 Jtype one error level for actually any of these
18 Jtrials for that matter. The 8802 study had some
19 | issues because of adjustment or not. This study
20 ||has some issues because of stratification or not.
21 ||The Scandinavian trial has some issues about
22 Ewhether the study was stopped appropriately or not.
23 | But my personal perspective is that this is a very

24 real risk reduction. It’s not a home run but it‘'s

25 Jclinically significant. If I were a patient with
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brain tumors, I would find it to be an important
effect. And quite honestly, I don’t care
personally whether.you take the p-value to be .03
dr .08; If you tell me that féfuse to expand the
indication of this drug into this population based
on this kind of evidence and experience because you
think the type one error rate is seven percent
rather than five percent, that’s not the kind of
game that I would seek to play. I think that it
Hrepresents a very real risk reduction and that'’s
really where the emphasis ought to be.

DR. NERENSTONE: Dr. Fine?
DR. FINE: Along those same lines, I take

what you say -- I actually agree also about playing

the p-value bit. You do make a, when you talk

about the decision to stratify center -- country
versus center you make several categorical
statements, and one of which I think is key is that
'you say that there is more likely or there’s more
variance by country in patient care than there is
Hby center. I was just wondering whether you have
any data to actually back that up?

DR. PIANTADOSI: No, that’s pure instinct,
Dr. Fine. I have no data to back that up. I think

it depends on your view of the world. I think if
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you're talking about the United States, you would
look from center to center. We're a large country
and we have Varyinély trained oncologists. We
ﬁould probébly see guite a 1o£ éf heterogeneity
from center to center. I think if you look at
Europe, and I have very much more limited
experience in ﬁrials in Europe than in the U.s.,
you also see similar center to center variation but
in a relatively smaller country with fewer centers.
I think there is more likely to be homogeneity
across the centers than there is from country to
country. That’s a remark of instinct. I have no
data or fact to back that up.

DR. FINE: Just another, as long as you're
up there, statistical issue. Obviously, vyou’'ve
identified and controlled for the measure known
prognostic parameters. There were two which I
didn’t see necessarily adjusted for. One was the

issue of the extent of resection. As you know

there have been a number of studies that have
suggested from randomized trials that post-
operative residual tumor is a prognostic factor,
and in fact there was a slight difference in favor
of Gliadel for gross total resection, 37 and a half

percent versus 31 percent. So did you look at
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1 jthat? And the other variable, if you could comment
2 on is that the result rather large leeway, at least
3 |by U.S. standards énd what type of radiation

4 patients réceived and that tﬁé& cbuld receive

5 |between 5,500 and 6,000 centigrade RTOG has

6 ||ladjusted in all their databases that there is a

7 ||dose/survival relationship in this disease. So the
8 ||question is have you looked at the number of

9 | patients that got the lower end of the radiation

10 |scale versus the high end as a potential

11 Jconfounding variable?

12 DR. PIANTADOSI: Howard, I'll answer the
13 |Jisecond half of that first. The short answer for me
14 |personally is no. I did not have those data. I

15 ||don’t know whether those data on radiation dose

16 |lexists or not. I’'m aware that in some prognostic
17 Jjfactor studies of brain tumors that dose of

18 Jradiation is an important prognostic factor but I
19 |fhave not and cannot analyze data I don’t have.

20 [IWwith regard to extent of resection there’s some

21 [information on that on this slide. You can see

22 here a multivariable, I believe this is a

23 Jmultivariable analysis stratified by country. You

24 can see percent resected here. This looks like a

25 Jrisk ratio that’s very close to one but it’s
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1 |[probably close to per percent. So you have to
2 jJthink about this compounded over say 75 versus 50
3 [[percent and that kind of thing. P-value is
4 éafginally significant at conventional levels but
5 Jfreally thé important thing is that when you account
6 for that as well as Karnofsky and age you see the
7 ||same risk reduction that we’re seeing all along.
8 [|So in fact that variable, which is probably very
9 strongly correlated or surrogated with some other
10 |predictor variables on the data set is not
11 "responsible for the putative treatment of that.
12 DR. FINE: The final question relates a

13 jJlittle bit to Dr. Buckner’s questions relative to

14 jultimate, if it got to that point of labeling. It
15 jhas to do with eligibility criteria, and maybe

16 JHenry can speak to that, of this trial, and that
17 Jyou gave us the rough eligibility, supercontorial
18 jlgliomas with age cut-off but I do know that for

19 Jmany local therapy studies and so forth there are
20 ﬂvery significant exclusion criteria such as tumor
21 finvading the ventricle tumor involving corpus

22 callosum. Were those exclusion criteria in this

23 |ftrial?
24 DR. HILT: Yes, the patient had to have

25 unilateral tumor, could not have extension into the
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corpus callosum or to the contralateral hemisphere.

DR. FINE: Or brain stem.

DR. HILT: Or brain stem, vyes.

DR. FINE: So will tﬁoéergo into a
labeling? Because that includes a large percentage
of patients, if you know.

DR. HILT: I do not think that they are --

|given the safety profile of the drug, I do not,
myself see the logic of that. Maybe Dr. Brem will
comment or Henry Friedman? Dr. Friedman?

DR. FRIEDMAN: Henry Friedman from Duke.
I'd like to comment on three things actually that
have been thrown as questions. Let’s go in reverse
order starting with Howard’s question. I think
that the appropriate use of this will be in
patients who have essential major resections
without extensive disease that is going elsewhere.
I think in this country had we done the study I
suspect that the restriction of age of 65 would not
have been done. We have used since the paper was
Epublished Lancet we made a decision at Duke that
Gliadel was standard of care for newly diagnosed
patients and have put in well over 50 to 75 in the
last number of years in newly diagnosed patients at

any age. There is no difference in the toxicity
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profile as a single institution admittedly limited
experience in using this in patients over or under
65 as long as theyAh&d the kind of resection we’re
ﬁélking ébéut. |

I'd like to comment for a moment on Dr.

Buckner’s comments which are exactly on point.

'There is always the concern in glioblastoma trials

that you’re going to have a discordance of

|pathology. In fact, there have been some recent

studies, some published, some unpublished which
look at five senior pathologists, all leaders of
their individual programs reviewing 100 cases of
putative glioblastoma multiforme and only two-
thirds could you get five out of five agreeing on
the diagnosis. The rest are, the other third are
split between four and one, two and three, three
and two, etcetera so that the way we have
approached, I think most groups have approached it,
I'd be interested in how it’s done at May or at the
NIH, is that if y§u have a discordance between two
pathologists, you seek a third opinion and you
break the tie. Now, whether you want to use two of
three, three of four, four of five, a majority,
that’s an arbitrary number but for us with the FDA

or the NIH, NCI funded trials for patients with
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glioblastoma multiforme, if we have a discordance,
for example, treating an outside patient
interpretation senﬁ to Duke for a trial and we
review iﬁ differently, it wili Qet sent down to a
third party and that is the tie breaker. It is not
an easy diagnosis of glioblastoma as opposed to
some of the other tumors the members of ODAC may be
used to seeing.

Finally, with regard to the comments
regarding was this really play of chance or is this
really a true observation, speaking as a scientist
first, I think the notion that in glioblastoma
multiforme, we will see the kind of really I think
explosive improvement in therapy such as with 571
land chronic myologic leukemia is remote. This is a
very heterogenous disease. Perhaps no one in the
world can speak to that better than Dr. Fine
regarding the differences in the genetic
composition patient to patient, tumor to tumor. So
no one intervention is going to be the Holy Grail.
There’s no Glibac out there immediately obvious for
GBM. So-when yYou get any strategy that can
increase survival in a realistic way and that
|
strategy can be used with overlapping modalities

such as the Temidar Gliadel we just published in
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Neuro-oncology, the further trials that are going
on with that, the combination of using Gliadel
immediately with rédiotherapy, you’re beginning to
make a -- éhip away at the probiem so to speak and
ultimately going to result in an improvement. So
at my institution where Gliadel is standard of care

for newly diagnosed patient my biggest problem is

T e st

not whether we want to use it, it’s how we’re going
to get it paid for. There remains despite -- I
think everyone at this table’s concerns for the
obvious are real problem with third-party payers
who will say that if it‘s not labeled by the FDA
for specification indication, it will not be paid
for despite any published data. So for the patient
advocate I would say if you want to see this
technology out there and used in the newly
Hdiagnosed patient, which we dearly do, if it’s not
labeled, it may not be paid for, which obviously is
going to prohibit its use.

DR. NERENSTONE: Thank you. Dr. Buckner?

DR. BUCKNER: I'd 1ike to go on to some of

the supportive data. I notice that one of your

secondary endpoints was time to progression but you
flimit -- the presentation did not mention time to
progression. Would you comment for the record?
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1 DR. HILT: Sure. The record will now show
2 that the time to progression of both treatment

3 Jlgroups were equivaient. Could I have the

4 ’critérioh?’ Importantly, pid§£eésion free survival
5 lin this study was not entirely an imaging or

6 Jradiologic endpoint. It was a combination of a

7 ||radiographic or imaging endpoint as is typical in

8 these studies shown here in the bottom, and a

9 Jclinical endpoint as well. Could you show me the
10 f|break down please, the reason? And so what you see
11 |jin the Gliadel and placebo groups here are the
12 |reasons for progression. If you sum up, there are
13 109 in each column, and if you sum up the patients
14 fwho had progression due to an imaging criterion,
15 [it’s roughly three-quarters of both groups. So the
16 jjtime to progression in this trial arguably is
17 upredominantly an imaging net criterion because

18 |three-quarters of the patients who did reach that
19 jJendpoint had it based on an imaging study. So

20 Jtherefore, that’s why this is obviously discordant
21 ||with the Karnofsky time to progression and the

22 neuro performance time to progression. Dr.

23 ||Friedman, does that -- I mean that answers, I think
24 answers your gquestion?

25 DR. FRIEDMAN: Let’s take it one step
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further. This actually just I think supports a
point that, Jan, you made at an ODAC meeting with
tenzolomide where you gave a very articulate
dlscu851on of the problems associated with
radiographic imaging as a parameter for progression
free survival in patients with brain tumors. The
point I think you made then was verified here in
that I think what we’re seeing may well be the
consequences and changes on a scan of Gliadel when
the relevant parameter is how they did clinically.
So I think when you went on the Federal record back
then you were right.

DR. BUCKNER: There can be multiple
interpretations of why the scans look different.
As a rule when scans look different from Gliadel
then they subsequently improve over time if there
is a beneficial effect. Have you followed up on
that, do you have scans after progression that you
have -- |

DR. HILT: ©No, I can’t comment at all on
that. Dr. Brem has had extensive clinical
experience that he could comment on his clinical
experience but in this trial that was not looked at

at all.

DR. NERENSTONE: Maybe we’ll keep it -- do
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1 JJyou want the answer or can we go on?

2 DR. HILT: That'’s fine.

3 DR. NERENSTONE: Because I think we should

4> fealiy étay focused on the clinical trial that

5 fwe’re being asked to evaluate.

6 DR. BUCKNER: I just have I think two

7 Jrelatively quick questions. How was neurologic

8 |[status assessed? Was it the impression of the

9 Jclinician --
10 DR. HILT: It was --
11 DR. BUCKNER: -- each of the 11
12 parameters?
13 DR. HILT: It was a neurologic examination
14 }where the same clinician looked at their previous
15 Jexam and determined whether there was an objective
16 |Jchange in their examination by normal, slightly

17 abnormal, moderately abnormal, etcetera, shown

18 [here. So these I think have face validity because
19 fthey’re clinically observable to the clinician that
20 Jchanges in the neuroclogic exam.

21 DR. BUCKNER: Just one final question for
22 |Dr. Piantadosi on the supporting study, the small
23 Finnish and Norwegian study. How would you

24 |describe the validity of a multivariate model of 32

25 I patients with four variables and less than 32
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events?

DR. PIANTADOSI: I’'m similarly -- I take

the gist of your q&estion. I'm not totally
comforfablé with adjusting on>two factors in 34
variables. I don’t think one has to do that though
to take the message of that trial. It is a small
but unbiased estimate of the relative treatment
effect of Gliadel. You saw from my meta-analysis
slide that it’s perfectly consistent with the
magnitude and variation of results from other
studies, other centers, those in Europe so I agree
that that’s not the preferred analysis but overall
the risk ratio was significant in favor of Gliadel
and strongly significant overall in the adjusted
analysis.

}! DR. NERENSTONE: Dr. Moye?

DR. MOYE: Steve, I need to make sure I
understand one of the comments you made in your
slide. You said that all the analyses were
rigorously prospectively specified. Does that mean
that all of your analyses were rigorously
ﬁprospectively specified by you before you carried
them out?

DR. PIANTADOSI: No, that’s my

interpretation of what the SAP and the protocol
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called for in terms of analyses. I've not gone on
any fishing expeditions, for example. I have not
gained any of the ?*values with different
étrategiéstor multivariate aafﬁstment with
different strategies for stratification, with
different outcomes or anything else. My read of
the SAP and the protocol dictated those analyses
that I did.

DR. MOYE: The second question I had was
really just a response to something you said in
response to Dr. Albain I think about this notion of

.03 or .07. I think we all agree that’s kind of

trivial. I don’t think that’s the issue here
though. The issue here is whether you can believe
the estimates that these analyses provide. If the

analyses are provided from well prospectively
specified plans, then the estimates we have for
relative risk, confidence intervals, p-values, are
all accurate and precise and we can debate what
they mean. However, if the analyses are developed
from non-prospectively specified analysis plans or
however we choose to define that today, then our
estimates of p-values and confidence intervals are
no longer trustworthy. So it’s not the issue of

.03 or .07. I'm sure we could all handle that
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1 ||lquestion very quickly. The question is whether we
2 Jhave estimates that are trustworthy or not.

3 DR. PIANTADOSI: I couldn’t agree more.

4 i've triedAtQ convirnce yoﬁ théﬁrthe estimates, both
5 Jthe point estimates and relative magnitude of the

6 [[treatment effect is trustworthy first. There’s

7 |lreally nobody has pointed either in the questions

8 lor the substance of the trial to things that would
9 |bias the estimate of the treatment effect. To the
10 Jcontrary, we have about as objective a methodology
11 jand outcome as we can choose. This is a high
12 standard foreign oncology and surgical trial, a
13 Jdefinitive outcome masking the randomization and so
14 Jon. So I think that the 30 percent risk reduction
15 chat you're seeing is our best unbiased estimate of
16 |the treatment effect. Furthermore, it’s consistent
17 Jjwith the other randomized evidence. What is the

18 Jcorrect 95 percent confidence interval and

19 Jconsequently the correct p-value? There are
20 Jcircumstances where the way in which analyses are
21 Jconducted will affect that. Obviously, that’s a
22 IIconcern. I know that. I've sat where you’'re
23 sitting now and I’'ve debated these same issues in
24 |my mind. What I'm trying to convince you of is in

25 fact that the estimates that I’ve provided you with
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1 fare the best that we can provide that they adhere
2 JJto a pre-specified plan and consequently should be
3 taken at face vaiué. Dr. Albain’s question went
4 beyoﬁ& thaﬁ to say, well, if thére is some reason
5 JJwhy we should debate what the exact value, attach
6 some consequence to that and that’s what I was
7 trying to answer there, that I would attach a very
8 |small consequence to which of the various debated
9 type in error levels you choose to believe.
10 DR. NERENSTONE: Time is getting a little
11 |bit short. I have Mr. Ohye, Dr. Lippman, Dr.
12 fRubinstein, Dr. Brawley and Dr. Lustig. Dr.
13 ﬂMartin, do you need to respond?
14 DR. MARTIN: Dr. Piantadosi, I'm also
15 |going to be showing some slides of the results in
16 |the intent-to-treat population in the two trials
17 Jthat were submitted in 1996 and I'm sure we're
18 Jgoing to confuse the committee because we have some
19 Hdifferent p-values. So I thought it was important
20 Jfto bring it up now even though we're running late.
21 Specifically for on your page 88, Study 8802 has a
22 |p-value of .06. When we discussed this trial in
23 !1996 it was the understanding that there were two
24 Jprimary endpoints, six month survival and overall

25 survival and two analyses of those two endpoints,
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both logrank and Wilcoxin that were incorporated

into the protocol without ranking. Can you explain

to me then this p-value of .06 which one that is of

the four?

DR. PIANTADOSI: Yes. If you look at the

protocol for Study 8802 and the protocol pre-

specified analysis what you’ll see is the Kaplan-

Meier curve that Dr. Hilt showed in his
presentation truncated at six months. That
protocol pre-specified analysis was strongly
significant using either the logrank test or
Wilcoxin test. One would not expect them to
disagree since it’s looking relatively early
Kaplan-Meier curves. The p-value of .06 was

that I personally generated in analyzing the

the

in the

one

data

after Dr. Brem requested that I be involved with

the study. That .06 came from an overall analysis

available follow-up.
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study closed but some additional follow-ups that
Syos Nova was able to obtain. And that .06 came

from an overall logrank test looking at all the

The problem with the .06 and the issue
that was addressed in the Lancet manuscript was

that these strong prognostic factors, histologic
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type, Karnofsky and age although apparently
balanced in the treatment groups were slightly
conspiring against'Gliadel and an adjusted analysis
éhowed, én& what was presented in the Lancet paper,
were predicted survival curves after adjustment
showed that the risk ratio was probably more
appropriately about a 30 percent risk reduction and
the p-value as I recall was somewhere in the .02 to
.03 range.

Again, for me it’s the same issue whether
you choose to accept the unadjusted, raw risk ratio
estimate and p-value or the one based on
multivariate adjustment. I don’t care, the message
is the same. There’'s about a 30 percent risk
reduction in study 8802 for recurrent disease.

DR. NERENSTONE: Thank you. Mr. Ohye?

MR. OHYE: Actually my question has been
answered. Thank vyou.

DR. NERENSTONE: Thank you. Dr. Lippman?

f DR. LIPPMAN: Picking up just briefly on
what Kathy mentioned because some of us won't be

here later, just a quick comment. I think that it

seems as though anyway these data are sliced or
interpreted in terms of the statistical plan they
show the same basic finding, and again reiterate
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what’s said about whether they hover around
slightly above or below .05, and particularly this
disease which lacké treatment and the toxicity data
ﬁhatbwé've‘seen, so I thinkvif's very compelling
and consistent but I do have one question. The
issue of age versus performance status, we’ve
debated that a bit at this meeting, and maybe Dr.
Piantadosi can address this or whoever, but do you
really feel that they’re independent, that age is
independent of PS? |

DR. PIANTADOSI: No, literally. I don’t
think any of these prognostic factors are literally
independent of one another but what the
multivariable model allows you to do is to look for
components of those factors that are in fact
independent of one another. Typically what you see
and what we saw here was that there’s some
modulation of the estimated risk ratios for each of
those factors when they’re considered jointly. And
those relative hazards all tend to move toward the
nul, toward 1.0. That in fact happened and the p-
values tend to weaken slightly when they’re
considered jointly. The way that I interpreted the
model is that what’s left after the simultaneous

fitting of those factors is the effect that is the
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1 Jcomponent of the effect that is independent of one
2 |lanother. So what you’re left with in the adjusted
3 Jmodel is the compoﬁent of age that is independent
’4 dvaarnofsky and so on. o

5 DR. LIPPMAN: The reason I think it’s

6 Jimportant is when it comes to discussion of

7 J|lpotential labeling and so on this issue that

8 funfortunately the study didn’'t include older

9 |patients, that may be something that could be
10 Jlcontrolled for by performance status.
11 DR. NERENSTONE: Dr. Rubenstein?
12 MR. RUBENSTEIN: In your analysis in the
13 book, I don’t remember whether you covered it here,
14 Jyou gave the fully adjusted p-value stratified by
15 jcountry fully adjusted with age, performance status
16 and tumor type. You gave those .03. On page 39 of
17 ||the FDA book it’s given as .1 and if you look

18 | carefully you see the difference is that the FDA
19 ||has analyzed age as a continuous variable rather
20 | than a dichotomized variable. You analyze it as

21 ||more than or equal to 60 versus less than 60. The
22 fquestion is when age was defined as a prognostic

23 variable, was it defined dichotomously or was it

24 Kdefineé as a prognostic variable to be used

25 continuously?
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DR. PIANTADOSI: It’s my recollection,
Larry, that the protocol didn’t speak exp}icitly to
that. I'm actually surprised at the premise of
four'questién though. I didn?tkremember that
particular analysis in the briefing document in
that that was the only difference between those.

MR. RUBENSTEIN: It was on page 17 of your
report.

DR. PIANTADOSI: I might ask Dr. Bordy or
Dr. Hill from the company to refresh my memory on
that. That’s a sizable difference for the mere
conversion of a continuous factor into a
dichotomous one and I'm surprised is all I can say.
There’s not an issue of stratification by country
in those two?

MR. RUBENSTEIN: No, they were both
stratified by country I believe.

DR. NERENSTONE: Maybe we can go on. Dr.
Brawley?

DR. BRAWLEY: A brief question. This
actually revolves around one of Dr. Buckner's early
points. What proportion or what number of patients
underwent a resection and on either frozen section
or squash section it was said that they

glioblastoma and they were put into the trial or
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randomized into the trial and then on further
evaluation when permanent section was found it was
some other tumor?

| bR; ﬂILT: TypicallyAwBat is done during
surgery is not the diagnosis of glioblastoma per

| se. It’s either malignant glioma or not and that
was the guidance that was given. If you can put
back up the distribution of tumor types, that
baseline, what you’ll see is that the vast majority
of patients had malignant gliomas of different
grades. There were a handful of patients of nine I
think that had other diagnoses such as
astroblastoma, permanent neuroepidural tumor and
there were a couple of patients who actually had

metastatic disease so that the tissue sent down by

the surgeon from the operating room, the
provisional frozen diagnosis was "glioma" and only
on the fixed tissue was the final diagnosis of the
metastatic lesion diagnosed. So that this is the -
- the surgeon does not have the luxury of a

definitive diagnosis in the operating room. They

have a provisional diagnosis. I think Dr. Brem

will comment briefly on that.
DR. BREM: Very briefly. In terms of
practical use of Gliadel, the standard approach
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1 that we use and many other centers use, is that
2 funless the pathologist says that it’s a malignant
3 llprimary brain tumof, Gliadel wouldn’t be used. So
4 the‘dangervis not using it Whénrin hindsight on the
5 |permanent sections it turns out to be a primary
6 ||malignant tumor and it could have been used. I
7 Jknow my own experience which is several hundred
8 [patients with Gliadel, we’vevnever made the error
9 flof placing it in a patient who doesn’t have a
10 ||primary malignant brain tumor. The distinction
11 |between the subtypes, whether it’s an anaplastic
12 foligo, whether it’s a malignant glioma, anaplastic
13 jJjor GBM really sort of sorts itself out on the
4

14 |analyses after the permanent sections are in. Our

15 |pathologist, Peter Berger, who is reasonably good

16 jjat this stuff won’t even attempt to make those

17 ||distinctions at the time we need it which is at the
18 | surgery. So that’s sort of looking at a prognostic
19 fJfactor but not -- and all of the benefit from

20 Jaggressive chemotherapeutic approaches.

21 DR. BRAWLEY: So the number of proportion

22 jof people who were treated inappropriately in this

23 |Jtrial was -- well, I shouldn’t say inappropriately

24 |but you know what I mean they --

25 DR. HILT: None of these patients -- all

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
Washington, D.C. 20003-2802
(202) 546-6666




dlm 283

1 |lof these patients had a malignant tumors. They’re
2 | tumors of different types so when you look at the

3 JJother -- we’'re not'treating congenital

4 ﬁalformatidns, etcetera. Theée'are patients with

5 ||different types of very esoteric, malignant gliomas
6 Jand malignant tumors and the patients with

7 ||metastases, the three patients, not four, three

8 |Jpatients have brain metastases which looked at

9 || frozen section from surgical pathology like a

10 jjglioma. So all of these patients have tumors.
11 DR. NERENSTONE: Mr. Lustig?

12 MR. LUSTIG: Just getting back to the
13 |issue of the post-surgical seizures. The

14 jcomparative studies that you referenced, did any of
15 jthose have in the study population the age limit

16 that was in the Gliadel studies?

17 DR. HILT: I really do not know. I can’'t
I

18 Janswer that for sure, to be honest with you. I

19 jjcan’'t recall. I have the papers over there. I

20 jpcould look afterwards but I can’t tell you right

21 now.

22 DR. NERENSTONE: Thank you. I'd 1like to
23 Jthank everyone, and the sponsor. We're going to

24 | have a very brief break. I'd like everyone back at

25 the table at 3:25.
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[Recess.]

DR. NERENSTONE: Dr. Martin, if you’d like
to get started.

| FDA Presentation

DR. MARTIN: Thank you. Madam Chairman,
[members of the committee, ladies and gentleman, I
would like to thank you for reconvening. As some
of you know this application was scheduled to be
presented on September 11th and we are grateful
that you were willing to reconvene to give us a
full hearing.
I The presentation from the FDA is outlined
on the slide and will consider some pertinent
aspects of the regulatory history but many of these
have been brought up already so I can skip. We
I

will then hear a clinical and statistical

commentary on the primary trial submitted to

support this indication. Then I’11 come back to
summarize the review issues that face us and that
lead us into the questions.

As yoﬁ've heard, Gliadel is a marketed
drug and currently it’s indication is for not all
recurrent malignant gliomas, a subset of patients
with glioblastoma multiforme for whom surgical

debulking and resection is indicated. The two
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1 |trials that supported this indication in 1996 have
2 jJalready been brought up so I will only remind you
3 jwe’ll be returning'to them later as evidence for

4 ieplicability for confirmatofy evidence.

5 H After the 1996 ODAC when the indication
i

was not extended into the newly diagnosed
population we had a meeting with the company. The
major agreements are listed on this slide and

10 Jla new indication if it were multicenter with
11 Jconsistent results across the center and results
12 ||were robust. The population of interest from both
13 |parties was the glioblastoma multiforme population,

14

9 uinciuded that a single trial could possibly support
Hprlmarlly because of the data from the North

15 |American trial that showed this appeared to be a

16 ||more sensitive tumor.

17 It was, however, discussed that the

18 jhistology would not be sufficiently well-defined

19 |prior to randomization to make this an intent-to-
20 jJtreat population. We weighed the pros and cons of
21 ja placebo wafer and that has already been discussed
22 Jtoday so I won't belabor it. There was agreement
23 | to standardized subsequent treatments and to

24 Kprospectively define local toxicities of interest.

25 While we agreed on those issues there were
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1 some disagreements on how the sample size -- the

2 |size, what it was powered on the assumptions. The
3 jsample size was baéed on a 20 percent difference in
4 ’é 12 mbnﬁhrsurvival rate beﬁ&ééﬁ the treatment

5 flarms. We commented on the protocol at that time

6 Jthat we expected that we’d be overly optimistic and
7 fdid some modeling for the sponsor, that should the
8 treatment difference only be 12.5 percent at that

9 ||time the power drop to 53 percent.
10 The protocol proceeded without change. An
11 jamendment was submitted in 1999 enlarging the
12 |lsample size from 200 to 240. This is when the
13 f|lindependent data monitoring committee had reviewed
14 fthe data in a blinded fashion and forwarded

15 [comments to the steering committee of the protocol
16 jthat the hoped for surgery benefit of Gliadel of 20
17 |percent, one year is probably unrealistic, a

18 |smaller but worthwhile benefit might be missed. At
19 Jthat point the sample size was increased and it was
20 ||modeled that now an 18 percent difference between
21 flthe arms would be detectable.

22 At this point I would like to introduce

23 ||IDr. Shapiro who will start the clinical and

24 statistical review.

25 DR. SHAPIRO: Thank you. Current
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indications for the Gliadel wafer is different from

the previous Gliadel approval in terms of the stage
of the disease, neﬁly diagnosed glioma versus
reéurrent,»and patient populéfion, intent to treat
for this study and GBM subgroup for the previous
application. Survival in the intent to treat
population was the primary efficacy endpoint for
this study. The secondary endpoints are listed on
the slide.

In the statistical analysis plan GBM
population was defined as speculation of interest
for the treatment effect. The protocol did not
rank the secondary endpoints and there was no
adjustment in the statistical analysis plan for
multiplicity.

The trial design, all patients were
randomized to Gliadel or placebo group.
Randomization was stratified by center. At the
maximum surgical resection all patients were to
receive limited field radiation therapy.
Subseguently, all patients with the histological
diagnosis of AOD were to receive six cycles of
chemotherapy. No systemic chemotherapy was
permitted for treatment of any tumor for patients

with other histological diagnosis.
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1 For study enrollment, a total of 240

2 |lpatients were enrolled at 38 centers in 14

3 fcountries. The lafgest number of patients were
é écérued in seven centers in F?ahce and in five

5 |J|centers in Germany. In the United States only 12

6 Hp‘tlents were accrued in five centers.

7 The next two slides show the distribution

8 Jlof three known and accepted prognostic factors in

diagnose ent’s age and baseline

\0

‘ﬂé?;?‘; wr
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glioma.
10 | KPS is reasonably balanced in both groups.

11 On tumor histology, we agree with the

12 fsponsor on the number of patients with GBM and the

13 |lnumber of patients in non-GBM group. Our table

14 |differs from the sponsor’s in three patients

15 Jlclassified as other by the sponsor, shown on our

16 |slide by the actual histological diagnosis based on
17 |the assessment of the central pathologist. Overall
18 fthere were slightly more patients with a favorable

19 fhistology in the Gliadel than in the placebo, 17

20 jand 13 patients, respectively.

21 Protocol-specified treatment included

22 |radiation therapy, chemotherapy, and other
23 |Jtreatment for the disease progression. Standard
24 |radiation therapy was delivered to 78 percent of

25 |patients on the Gliadel group and to 80 percent of
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1 Jpatients on placebo. The remaining of the patients
received either non-standard radiation therapy
regimen or no radiation therapy.

Chemotherapy. This table summarizes all

patients who received chemotherapy, both with a

histological diagnosis such as AOD and AOA. There
were 11 patients with AOA and AOD. Although all

patients did not receive chemotherapy as their

0

10 jprotocol, the numbers of patients who did receive

11 Jis balanced across the arms.
12 This slide presents additional treatment
13 fthat could potentially impact survival. They are
14 re-operation, with or without Gliadel
15 jfreimplantation, and radiation. Overall there was
16 |difference only in two éatients receiving
17 Jadditional treatment between both arms.

18 Efficacy results. Primary analysis for

6 ydlsease progression as well as for other

19 fsurvival was to be conducted 12 months after the
20 last patient has entered. A total of 88 patients
21 in the Gliadel group and 93 patients in the placebo
22 |lgroup died before the study cutoff group. In the
23 |Gliadel group, median survival was increased by two

24 |months compared to the placebo. The protocol and

25 statistical analysis plan specified a log-rank test
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for the primary analysis which did not reach

statistical significance. The sponsor presented

primary analysis by log-rank stratified by country

which had a p-value of 0.03. This is one of our

review issues and now will be discussed by Dr. Li
in greater detail.

Thank you.

DR. LI: Thank you. I'm going to discuss

th stati mary

the istical issues in the pri efficacy
analysis. The primary analysis proposed in the
sponsor’s protocol as well as in the statistical
analysis plan was to compare the overall survival
in the two treatment groups with their log-rank
test. The log-rank test stratified each of the
four prognostical covariates; i.e., Karnofsky
performance score, age, tumor type, and the
country, were to be performed as secondary analysis
and is considered as supporting to the primary
efficacy analysis. Supportive analysis is meant to
strengthen the evidence provided by the primary
analysis when the primary wins.

This is the resulting Kaplan-Meier
survival codes for the study. The dotted curve is

the Gliadel arm and the solid line is the placebo

arm.
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The protocol specified primary analysis
result is summ&rized in this slide. There were 88
events in the Gliadel group and 93 events in the
plécébo«control group. The eétimated median
survival difference is about 2.3 months with a
hazard ratio of 0.77 in favor of the Gliadel group.
But there is no statistical significant difference
between the two arms with the log-rank test p-value
of 0.08. This p-value should be adjusted upwards
since there was an interim sample size increase
from 200 to 240.

The sponsor claimed a 23 percent or 29
percent risk reduction based upon the hazard ratio
point estimate, but since the 95 percent confidence
interval upper bound can not exceéd one,

statistically speaking, the evidence is

ginsufficient to conclude that the risk in the

treatment arm is lower than in the placebo arm at
the 5 percent significant level.

As mentioned earlier, the supportive
secondary analysis for the primary endpoint using a
log-rank test stratified by the pre-specified
prognostic covariates were performed. This slide
shows the results. The log-rank test stratified by

Karnofsky score has a p-value of 0.07, and a log-
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rank test stratified by age has a p-value of 0.1,

and by GBM type has a p-value of 0.14. The

|l analysis stratified by center has a p-value of

0.07, buﬁ ﬁhevcenter was nét a pre~specified
stratification variable. The only significant
difference is a log-rank test stratified by
country, which has a p-value of 0.03.

The analysis adjusting all pre-specified
prognostic variables were performed as secondary
analysis. Entries in this table are the p-values
for the treatment effect. The sponsor commented on
our analysis on page 39 of the briefing document
and from which this slide came. We believe that
step-wise selection procedure such as step-down
procedure is not appropriate because, as Dr. Rich
Simon commented in an ODAC meeting, p-value based
upon the step-wise recreation is not interpretable.

When adjusting all of these covariates, no
statistically significant treatment effect can be
detected in three types of analysis. These
analyses are supportive analysis. As I mentioned
earlier, supportive analysis are used to strengthen
the primary analysis results when the primary wins.
There is a little bit of difference between the

FDA's analysis and the sponsor’s analysis, and for
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1 jjthis exposure analysis the age was treated as a

N

continuous variable in the FDA’s analysis while the
3 sponsor cut the agé to two categories, greater or

equal to 60 and less than 60.

KN

5 To summarize the survival analysis, all

6 ||results of survival comparisons between the two

7 |arms are not statistically significant except to

8 [|the analysis stratified by country. The sponsor

9 |presented the stratified by country analysis as the
10 |primary analysis and concluded significant survival
11 fbenefit. The sponsor’s argument is that stratified
12 Jlanalysis is appropriate because randomization was
13 | stratified by country, and stratified by center

14 jlanalysis may cause overstratification.
15 Now we have two statistically related

16 | issues. The first issue is, should one use a

17 Jstratified or non-stratified analysis? Which one
18 f|is more appropriate? Our position is, either one
19 Jis acceptable as long as you pre-specify one in the
20 jprotocol. Retrospective selection is problematic
21 {because it will inflate type one error.

22 | The secondary issue about stratification
23 | has been kind of resolved after discussing with the
24 |Isponsor and we came to an agreement that the

25 |randomization was stratified by center, not
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country. We can tell this by checking all 12 U.S.
patients in all five U.S. sites. This is the

randomization list; A fixed block size of four was

lused. If the country was a stratification factor,

then the patients with similar dates should be
classed in together.

For example, four patients entered the
study in January, February, and June of ’'98 and
patient ID with asterisks and italics, and patient
ID 2005, 2013, 2021, and 2024 should bé in the same
block. But it’s not the case here. We believe
that randomization stratified by center may not
necessarily result in a randomization sample in
country.

If we believe a stratified analysis should
be used, then according to the sponsor’s argument
the center should be the stratification factor.

The result is similar to non-stratified log-rank
test with a p-value of 0.07 as shown in this slide.

To conclude, protocol specified analysis
for overall survival was not statistically
significant with a p-value of 0.08. This p-value
is subjected to an upward adjustment due to an
interim sample size increase. The log-rank test

stratified by center and all other stratified
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1 janalyses, which includes stratified by age,

N

stratified by performance score, stratified by
3 tumor type, or adjﬁsting all pre-specified
év‘COVafiates.are not statisticéiiy significant.
5 The sponsor’s analysis, log-rank test
6 |stratified by country, one of the protocol pre-
7 ||specified secondary analysis for survival is
8 [questionable as the primary analysis because, one,
9 it is not pre-specified as the primary. Two, the
10 Jlresult is not supported by secondary adjustment
11 Janalysis. And three, if both stratified and non-
12 §stratified analysis had been pre-specified as part

13 jjof the decision group then multiple analysis would

14 |be an issue and a certain upward adjustment is
15 |needed.

16 Dr. Shapiro will present the results for
17 |secondary endpoints.

18 DR. SHAPIRO: Thank you. In the

19 |

statistical analysis plan, GBM subgroup was chosen
20 jlas a population of main interest for treatment

21 Jeffect. Of the 240 patients enrolled, 207 carried
22 |the diagnosis of GBM. A total of 79 patients in
23 Jithe Gliadel group and 85 patients in the placebo
24 |lgroup died before the study cutoff date.

25 Overall survival in this population
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1 |demonstrates a non-significant trend favoring the

2 |jGliadel group. The difference in the point

3 |lestimate of median survival is two months.

4 Statistical significance betwéeﬁ the treatment arms
5 |was not shown by either stratified or non-

6 [stratified tests. A comparison of one-year

7 |survival rate in both the ITT and GBM subgroup

8 Jlappeared to favor Gliadel, but they’'re not

9 |statistically significant by log-rank non-

10 ||stratified or stratified.

11 The sponsor’s analysis of progression-free
12 jsurvival showed no difference between the treatment
13 Jlgroups. FDA did not analyze the secondary

14 bendpoint. We consider progression-free survival
15 jdifficult to assess in this patient population

16 |previously treated with surgery, radiation, or

17 listeroids.

18 Time to Karnofsky performance status

19 jdeterioration was one of the three quality-of-life
20 |Jmeasures pre-specified in the protocol. In a non-

21 |stratified log-rank test this prognostic factor did

22 |not reach statistical significance. Time to KPS
23 Jdeterioration becomes statistically significant if
24 |the log-rank is stratified by country, not by
25 center.
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1 In assessing time to KPS deterioration,
2 |Ithe sponsor counted death as an event. To assess
3 |the impact of deatﬁ, the FDA performed an analysis
4 fby‘cemsoriﬁg patients who died.r The log-rank test
5 [|did not reach statistical significance in this case
6 J|by any of the analyses.
7 Quality of life was also assessed by EORTC
8 jJguality of life qguestionnaire 30 and brain cancer
9 |module, a validated 24-question instrument designed
10 [to be used in conjunction with quality of life.
11 ||The primary QOL parameters pre-specified in the
12 jprotocol was a measure of global health status
13 | based on questions number 29 and 30. There were no
14 differences between the arms. However, it should
15 jbe mentioned the study was not powered to show
16 |significant difference.
17 The sponsor presented a summary of data
18 fcollected for the 11 pre-specified neuroperformance
19 |measures. These p-values are based on an analysis
20 |stratified by country. There appears to be
21 consistency in outcome across these measures.
22 ||However, we have concern on the assessment tool and
23 | statistical analysis.
24 With regard to the assessment tool, the

25 |Jcategories for grading were tied to normal,
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1 |slightly abnormal, moderately abnormal, severely
2 |abnormal, not able to measure, and not done.

3 ||Specific or Objective criteria for choosing a

4 éategcry wére not provided. WSeéond, a change by
5 ||one category counted as an event. And thirdly,

6 ||death was counted as an event in this case as well.
7 |If death is censored rather than counted as an

8 flevent, much of the data is lost.

9 For example, we censored death as an
10 jjevent. Only 11 patients showed a level of
11 consciousness deterioration. Another example, the
12 |lremaining 25 percent of patients in this -- after
13 | patients were censored for death, only 25 percent
14 Jof patients in that category were able to be
15 ||assessed for vital signs.
16 Finally, these results are not supported
17 J|by findings in the parameters of KPS and Q01 or

18 Jadjusted for multiplicity. If we disregard issues
19 jlof multiplicity and of the assessment of two for a
20 |moment and conduct an analysis where death is

21 | censored rather than counted as an event, the

22 |statistical significance is not apparent.

23 Safety results. In assessing safety

24 jresults we will be focusing on death within the

25 first 30 days of randomization as well as local
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1 |lcomplications. The agency looks at death within 30
2 ||days of therapy as possibly related to therapy.
3 ||The groups are balanced for systemic causes of
| 4 bdeéth within 30 days; two ih each arm. Only the
5 [|Gliadel arm had death due to local complications

6 Jsuch as cerebral hemorrhages. Local complications

7 ||are presented on this slide.
8 We agree with the sponsor’s assessment of
9 |loccurrence of the most common local compliéations
10 jJafter wafer implantation. There are numerical
11 ||differences in incidences of intracranial
12 Jhypertension, CSF leak, and postoperative mortality
13 ||in the Gliddel group. It is also possible that the
14 ||assessment of risk may be underestimated since the
15 | control group 1is placebo wafer. We’ll ask the
16 [lcommittee to weigh the significance of these

17 nfindings against any benefit when we conclude with

18 llthe guestions.

19 Now I’'d like to turn the podium to Dr.
20 jMartin who will present the review issues. Thank
21 |you.

22 DR. MARTIN: Our usual requirement for

23 |jevidence of drug efficacy is more than one adequate
24 iiand well-controlled trial. However, the
25 ||Modernization Act of 1997 specifically allows for
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.1 Japproval of a drug based on one clinical trial
2 jJunder certain circumstances, and especially if
3 accompanied by other supportive evidence. However,
4 relianée on a single trial géhefally is limited to
5 |[[situations in which a trial has demonstrated a
6 élinically meaningful, statistically persuasive
7 effect on an important endpoint such as survival.
8 The single trial paradigm, as demonstrated
9 Jjlon this slide, starts with the necessity of an
10 |JJadequate and well-controlled trial. We will be
11 Jlasking the committee if this T-301 is considered
12 jadequate and well-controlled in light of the
13 Jdiscussions that we’ve had about the pre-
14 | specification of the primary endpoint and
15 fmultiplicity adjustments. We’ll get into that a
16 little bit later.
17 The single trial paradigm also mentions
18 chat the trial ought to be multicenter with
19 Jconsistency of results across those centers,
20 Jconsistency across subsets of patients, across
21 | secondary endpoints, and as I said, statistically
22 | persuasive.
23 ‘ It’s not necessarily that we are a glave
24 jto the p-value of 0.05, but there’s a general

25 |fconsensus that that level of significance in the
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